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Baild an Electronic 
Motor Speed Control 





Introducing a new companion to your 
VA62A Universal Video Analyzing System! 


Isolate All Playback Or Record Problems In All VCRs . . . 
Now And In The Future, Or Your Money Back! 



VA62A Universal Video Analyzer 


VC93 All Format VCR Analyzer 
Patent Pending 


Now you'll have everything to completely analyze all VCR 
video, audio, and servo problems. 


Automatic Servo Analyzing: (patent pending) 

Automatically determine if the VCR has a capstan servo, cylinder 
servo, luminance/chrominance circuit defect in virtually the time 
it takes to connect to the video and audio line outputs.* 

Exclusive Video Head Substitution: 

Never again install another video head without being 100% positive 
it will fix the problem. Exclusive video head substitution signals 
isolate head problems from all other circuit problems. 

Exclusive Hi-Fi Stereo And Audio Signals: 

Finally there is an answer for troubleshooting VCR Hi-Fi audio 
circuits. Isolate defects from the spinning heads to the line outputs. 


Isolate Defects Throughout The Entire VCR: 

Exclusive phase- and chroma-locked drive signals isolate problems 
in any stage from the heads to the output. Every signal you need is 
there, including: FM luminance, chroma, video, and head switching 
(SW30) signals. 

Includes Extra Features To Complete Your Servicing Needs: 
You get: an Internal NTSC video pattern, standard video and audio 
line output, a servo sub bias supply to 10 VDC, an autoranged DC 
and PPV meter, plus it supports all common VCR formats. 

Wsing the optional Servo Performance Test Leads and Servo 
Performance Test Tape. 


Call 1-800-SENCORE ext. 604 for more information! 

(736-2673) 
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Some people travel 
to Canada for 


faU 

foliage, 



A 

. ^ 

were 

gomg to 

Toronto for the 


Macintosh harvest 



♦ ♦ ♦ 



Mark your calendars early! 

It will be a bumper crop at Macworld Expo/Canada, from October 8-10, 
at the Better Living Centre in Toronto. You can see the latest in Macintosh technology, and get 
great deals on hardware and software for the coming year. Whether or not you use the Mac, it's the one event 
you can’t afford to miss! For information about exhibiting at or attending Macworld Expo/Canada, call (416) 
581-8797 or the Macworld Expo/Canada hotline, (416) 591-2447. 


t-MACWORLD-x t 

LxpositioJN 


Canada, October 8-10, 1991 



I can hardly believe the summer is 
almost over. It was a good one, 
wasn’t it? As we head into the fall, 
I have to think about planning the 
1992 editorial calendar, or in other 
words, what to write about. This is 
where you come in. I’ve tried to feature 
many different subjects related to 
electronics in the different issues. I 
hope I’ve provided a good assortment 
of topics. 


What would you like to read about? 
Please send me some suggestions and 
I’ll try to include them in next year’s 
topics. 

So have a great autumn and I’m look- 
ing forward to hearing from you. 

Chuck Ander 
Editor 
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INVENTORY 
BLOW-OUT SALE! 


Moorshead Publications has acquired an inventory of integrated PC software packages. We are offering them to our readers at 
CLEARANCE PRICES. All remaining inventory must go! Ability is a popular commercial integrated PC software package and 
valued business management tool. In fact, InfoWorld, gdcwQ Ability top marks in spreadsheet and word processor performance, 
level of integration, ease of learning, ease of use and overall value. We invite you to take advantage of this unique offer. If you 
are in the market for an integrated PC software package, you simply can’t lose at these prices! 



ABILITY 

KEY FEATURES: 

• Full-featureswordprocessing 
• Simple, sophisticated ^readsheets 

• A/V presaitatiai 

• Menu-drivai, compatible communications 
• fcwms-oriented database 

• prc^essional business graphics 

• smooth, seamless integration 

SYSTEM REQUIREMENTS: 

• IBM PC or cwnpatible with 384K memory 
Live data - Whai a secticxi a spreadsheet is put in 

a documait, for example, the information is live - 
when the numbers ch^ge in the spreadsheet they 
simultaneously change in the document, amd 
vice-versa. The same pCHtability holds true across all 
applications. 

Regular RctaR - Pricc i-$ 115. 9 5 US 

ONLY 
$ 14 . 96 ! 

"Ability Plus surprised us the most. It quickly became the strongest challenger for Microsoft Works and offered the smoothest 
and easiest integration of the bunch." (InfoWorld) 


ABILITY PLUS 

KEY FEATURES: 

• Full-Features WcMxl Processing 

• Large, Full Function Spreadsheet 
Leam-one-leam-all cwnmand structure 

• Printer drivers creaticMi program included 

• System-wide Macro CcMTimand language 

• Relational Database 
• Communic^cns 

Importing and Expecting with Two Keystrokes 
SYSTEM REQUIREMENTS: 

• IBM PC, XT, AT, PS/2 or compatibles 
• 3^K minimum memcay 
• EGA, CGA, VGA, Hercules ex' monochrome 
monitors suppexted 

• Most popular printers suppexted 

Regular Retail Price! $219.95 - U S 

ONLY 

$ 49 . 95 ! 


"Tliese advantages make Ability a smooth program to use, ideal for producing reports and presentations without knowing any 

programming commands." (InfoWorld) 

"At $220, Ability Plus costs more than the other programs in this comparison. We think it’s worth it." (InfoWorld) 


Please send me the following: □ Ability Plus @ $49.95 □ Ability® $14.95 

Please add: Plus $4.00 Shipping 

Ontario orders only add 8% Ontario sales tax 

GST 7% 

Total 

Method of payment; □ Cheque □ Credit card number 

Name 

Address 


ORDER FORM 


expiry date 


City Province Postal Code 

Telephone Number ( ) 

Make cheque payable to Moorshead Publications. Send order form with payment to: Moorshead Publications, 
1300 Don Mills Road, North York, Ontario M3B 3M8 

To expedite order, call with credit card details (416) 445-5600 or Fax (416) 445-8149 

(Please allow 2-4 weeks delivery) 


INFORMATION 


New Products 

< 


Camera On A Silicon 
Chip 

This miniature video camera — about 
the size of a postage stamp — can be 
produced for about £25 using world- 
leading technology developed by re- 


search scientists at Edinburgh Univer- 
sity, Scotland. They have discovered a 
way to integrate an image sensor with 
the other camera electronics on a single 
silicon chip, to which a tiny lens can be 
attached. As well as being ten to a 
hundred times less costly to produce 
than existing charge coupled device 
(CCD) cameras, it is small and inexpen- 
sive enough to open up the prospect of 
many new uses for a camera of this 
type, including video “toys.” Its power 
consumption is much lower than that of 
existing cameras, making it particularly 
suitable for space and portable battery- 
powered uses. The prototype unit takes 
only one-tenth of a watt to capture. 


process and output a standard video sig- 
nal 

The Edinburgh researchers have 
developed a way of using the same 
commonly available and inexpensive 
complementary metal oxide semicon- 
ductor (CMOS) technology (normally 
used for camera electronics) 
to produce images with a 
quality indistinguishable 
from CCD images. This 
enables a high-resolution 
detector comprising an array 
of CMOS photodiodes to be 
fully integrated with the other 
circuitry on a very large-scale 
integrated (VLSI) chip about 
8mm square, containing al- 
most 100,000 transistors. 
These include transistors 
providing digital logic for 
automatic camera exposure 
control and formatting the 
video output sfgnal. 

While the first of the new 
integrated cameras produces 
only monochrome pictures, 
the scientists are now work- 
ing on a colour model. 

Potential applications for 
the new micro-camera tech- 
nology include security, 
machine vision, medical im- 
aging, robotics and consumer products 
— including the possibility of a cheap 
video telephone. 

The new technology is the subject of 
a number of patents and a company 
known as VLSI Vision Ltd. has been 
formed to work with industrial partners 
and provide manufacturing licences. 
For more information contact: VLSI 
Vision Ltd, Technology Transfer 
Centre, University of Edinburgh, 
King’s Buildings, Mayfield Road, 
Edinburgh, Scotland EH9 3JL. Tel: +44 
31 668 1550. Fax: +44 31 662 4678. 
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PROTEL Software: 

Even Greater 
Flexibility! 

Innovative Devices, Inc. (IDI), 
Canadian Distributor for PROTEL 
Professional Quality CAD Software an- 
nounces two additions to their product 
line. 

Massteck has added PROTEL’s 
Autotrax to their list of compatible 
software. MaxRoute’s shove technol- 
ogy avoids the kind of quality and 
productivity problems associated with 
typical rip-up and retry routing. 

With this autorouting option avail- 
able to designers, PROTEL now offers 
a choice with Autotrax. Autotrax can be 
purchased as Autotrax Non-extended 
(with netlist import. Auto Load, 
Manual Route DRC) and Autotrax Ex- 
tended (includes full Auto Place and 
Autorouter). 

All products are available in DOS 
and Mac versions with a full 30-day 
money back guarantee. Unlimited 
Technical Support and information 
regarding PROTEL software is 
provided free of charge during business 
hours and often beyond. Toll free for 
AB & BC (800) 661-2881. Outside of 
toll free and local customers: Innova- 
tive Devices, Inc., 1119 Damelart Way, 
Brentwood Bay, BC, VOS lAO or call 
(604) 652-5240. 

Circle No. 19 on Reader Service Card 

Philips ECG 
Introduces the 15th 
Edition ECG 
Semiconductor Master 
Replacement Guide 

Montreal, Quebec — Philips ECG in- 
troduces its 15th Edition ECG Semi- 
conductor Master Replacement Guide, 
No. ECG 212-Q, featuring over 21,000 
additional cross-references and over 
300 new devices, including new 
product families. 
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With more than 262,000 crosses to 
Industrial and Entertainment part num- 
bers, the 15 Edition Guide is the most 
comprehensive single source of re- 
placement information available to 
electronic equipment servicers. Ex- 
panded selector guides are also 
provided to simplify choosing the best 
ECG replacement type for numbers 
which are not crossed. 

ECG has been supplying semicon- 
ductor replacement parts for 25 years. 
Today, the latest ECG Master Replace- 
ment Guide includes a total of ap- 
proximately 4,000 components, making 
up the broadest available line of univer- 
se replacement semiconductors and ac- 
cessories. 

Some of the product categories with 
new products listed in the Guide in- 
clude digital and linear integrated cir- 
cuits, transistors, diodes and rectifiers, 
silicon controlled rectifiers, triacs, op- 
toelectronics, IC protectors, and acces- 
sories. 

Philips ECG products are distributed 
exclusively in Canada by ECG Canada, 
A Division of Philips Associated Hold- 
ings Inc. For the name of the ECG dis- 
tributor nearest you, contact ECG 
Canada, 1928 St Regis Blvd., Dorval, 
Quebec H9P 1H6, Tel: (514) 685-5800, 
FAX: (514) 685-5804. 

Circla No. 20 on Roader Service Card 

Barcus-Beriy Invents 
New Piano Technology 

Huntington Beach, CA., — Pianists 
around the world will benefit from a 


dramatic breakthrough in 
piano pickup technology an- 
nounced today. 

Barcus-Berry, Inc., Hun- 
tington Beach, California- 
based musical instrument 
transducer pioneer, has 
developed a totally new type 
of sensor to solve all of the 
piano pickup problems that 
have long troubled sound en- 
gineers. 

Called the Barcus-Berry 
planer wave piano system, it 
is available through retail 
music dealers worldwide. 

According to Les Barcus, 
president of Barcus-Berry 
and inventor of the unique 
sensing device used in the 
new system, the piano is one 
of the most difficult musical 
instruments to record or to pick up for 
sound reinforcement. “After 25 years of 
research, I have found a simple solution 
to a very complex problem. Our planar 
wave system uses a single sensor at- 
tached to the piano soundboard. The 
signal can be fed to a wide range of 
equipment from large public address 
systems to cassette recorders,” Barcus 
reported. 

The sensing device measures about 
2V^-inches long, 1-inch high and only 
V^t-inch wide. It can be installed on any 
piano in a matter of seconds. “This sys- 
tem is capable of enhancing the sound 
of all pianos. It can make a small 
upright sound like a grand piano and 
expand the sound of a concert grand to 
new dimensions. We have noted consis- 
tent improvements like increased 
dynamic range, faster response, 
remarkable tonal clarity in the top oc- 
tave of the instrument and greater rich- 
ness and depth of tone at the low end of 
the keyboard. The system also permits 
special effects devices like chorus, 
flanging and digital delay to be used, 
greatly increasing the overall versatility 
of any piano,” Barcus added. 

According to John Berry, executive 
vice president of Barcus-Berry, the 
potential market for the planar wave 
piano system amounts to millions of 
units worldwide. “It will be invaluable 
to churches, schools, nightclubs and 
piano bars, as well as to recording 
studios, video production facilities, 
theatres and concert halls. It also will be 
an important educational tool for piano 


teachers and their students,” Berry 
noted. 

“All professional musicians are 
familiar with the annoying feedback 
problems which commonly occur when 
traditional microphones are used with a 
piano for sound reinforcement The 
new Barcus-Berry planar wave piano 
system virtually eliminates feedback 
even with the piano lid open at full 
stick. It also provides outstanding sig- 
nal isolation, such as rejection of un- 
desired ambient noise, and it assures 
consistent sound quality regardless of 
the acoustic environment in which the 
piano is situated,” Berry stated. 

“Our system truly represents a major 
advancement in transducer technology. 
The sensor detects planar wave en^gy 
at the surface of the soundboard while 
discriminating against flexural move- 
ment This allows a single pickup to 
provide perfect evenly-balanced 
response from one end of the keyboard 
to the other — an achievement never 
before possible,” system inventor Bar- 
cus concluded. 

Established by Les Barcus and John 
Berry in 1964, Barcus-Berry is recog- 
nized worldwide as the leading desig- 
ner and manufacturer of transducers, 
pickups and specialized microphones 
for musical instruments. It is the only 
company offering a complete line of 
dedicated systems embracing all tradi- 
tional band and orchestral instruments, 
in addition to a full selection of pickups 
for both acoustic and solid-body 
electric guitars. These products, widely 
acknowledged as the profession^ 
standard for both recording and live 
performance applications, are used 
throughout the world by an impressive 
roster of artists, including many of the 
most respected names in the music and 
entertainment industry. 

For information, contact John Berry, 
5381 Production Drive, Huntington 
Beach, CA 92649. 
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Cyrix Selects Two 
Firms To Market 
FasMath™ 
Coprocessors 

Richardson, Texas — Cyrix Corpora- 
tion today announced that Ingram 
Micro and MicroAge Computer 
Centers, Inc., will begin selling its fami- 
ly of FasMath^^ high performance 
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numerics coprocessors immediately, 
including the newly introduce 
AutoMATH^^. Both companies were 
added to Cyrix’s distribution network 
in response to market and customer 
demands for the FasMath products. 

“Cyrix offers high quality standard 
math coprocessors at low prices. 
During the past month, we received 
more requests for the Cyrix FasMath 
than for any other product which we 
were not currently marketing,” said 
Victoria Cotten, director of purchasing 
for Ingram Micro. “Our God is to pro- 
vide the broadest selection of high 
quality products in the industry. The 
addition of Cyrix’s FasMath coproces- 
sors enables us to give our customers 
the products they demand.” 

Both Ingram Micro and MicroAge 
Computer Centers cited strong cus- 
tomer demand as the reason for select- 
ing the Cyrix products. Of the two com- 
panies, Ingram Micro will sell Cyrix 
FasMath products through distribution 
channels. MicroAge will market the 
coprocessors through its retail com- 
puter centers. 

“We are continually seeking to ex- 
pand the availability of the Cyrix Fas- 
Math products. The unique approach 
each of these companies brings to the 
market will guarantee the availability of 
FasMath through both distribution and 
retail channels,” said Harold Schif- 
fman, director of sales for Cyrix. 

Cyrix Corporation was founded in 
1988 to design, develop and market the 
broadest line of 32-bit math processors 
for desktop systems. The company an- 


nounced the first FasMath processors in 
October in 1989, and in March 1990, 
introduced its low cost, low power 
family of SX products. FasMath 
processors are now in use in 25 
countries worldwide. Cyrix Corpora- 
tion, headquartered in Richardson, 
Texas is privately held. 

Circle No. 22 on Reader Service Card 

Built-In Database 
Revolutionizes Radio 
Tuning On The Road 

New York, NY — The ID LOGIC cir- 
cuitry contained in the CQ-ID90 car 
stereo tuner/cassette player from 
Panasonic has made that model one of 
the most successful radios of 1990 in 
terms of future trends. 

‘The CQ-ED90 has been performing 
so well that Panasonic is about to intro- 
duce a new ID LOGIC model, called 
the CQ-ID60, at an extremely attractive 
price,” said Pierre Schwob, President of 
PRS Corporation, the developer and 
licensor of the ID LOGIC technology. 
The CQ-ID60 will also contain four 
amplifiers and will be a pull-out unit 
retailing around $350.00. 

The ID LOGIC circuitry in the CQ- 
ID90 allows the user to select radio sta- 
tions — even in unfamiliar cities — by 
format (classical, country, rock, jazz, 
easy listening or talk) simply by press- 
ing the appropriately labelled button. In 
addition, the display shows the call let- 
ters of the station and the city in which 
it is licensed. 

The technology is elegantly simple. 
Stored in a ROM computer chip is a 


massive database of all AM/FM North 
American stations organized by station 
format, call letters and city. So, when- 
ever the user drives and the current host 
station begins to fade into the distance, 
the CQ-ID90 can be called on to pro- 
vide a whole new roster of stations to 
choose from — including stations that 
match the user’s selected format. 

The ID LOGIC system contains an 
internal map of the U.S., Canadian 
provinces and bordering Mexican states 
in its memwy. So, after having set 
his/her current location, if the user is 
driving from San Francisco to Los An- 
geles, he would let the system know 
where he is by pressing the East button 
and then the South button (the order 
doesn’t matter) to cover the trip up until 
San Jose. The, after San Jose, he/she 
would simply touch the South and East 
buttons again every 50 miles or so until 
he reached Los Angeles. 

Since radio stations may change their 
call letters or formats, ID LCXjIC 
provides an extremely simple update 
facility to enter changes in the database. 

Of course, ID LOGIC allows radio 
receivers to be used the old-fashioned 
way — but even in this case, it will 
automatically identify all stations for 
unprecedented ease-of-use. 

Circle No. 23 on Reader Service Card 

Fluke PM 6680 
Timer/Counter Offers 
More Measuring 
Power and Analysis 
Tools 

Mississauga, Ont. — Ruke Electronics 
Canada Inc. announces its new model 
PM 6680 Timer/Counter. The PM 6680 
expands the measuring power of tradi- 
tional timer/counters, adds new time 
and frequency analysis tools usually as- 
sociated with analyzers that cost much 
more, and offers several features. 

Built-in Advanced Statistics and 
Mathematics Functions exceed the 
standard features included in 
timer/counters that cost at least twice 
the price. In addition to the usual scal- 
ing, mean, min/max, and standard 
deviation, the new PM 6680 includes 
more features such as inversion and 
measurement variables (current, pre- 
vious and reference), which enable 
easier measurement of drift and rate of 
drift, for example. 
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High Speed Measurement with Inter- 
nal Memory offers measurement rates 
to internal memory of up to 2,000 read- 
ings per second and 5,000 readings per 
second at reduced resolution. Coupled 
with the advanced math and statistics 
functions, the PM 6680 becomes a 
powerful tool for analyzing timing jitter 
(using a typical 1,0()0 measurements) 
without using a controller. Users can 
characterize VCOs or/frequency agile 
sources quickly and easily. 

Unmatched Trigger Programming 
Rexibility offers more triggering 
flexibility than any time or frequency 
measuring device in the world. Arming 
can be delayed by a discrete number of 
events or by a selected time period with 
100 ns resolution. That equates to a 
sampling rate of 10 MHz. This feature 
allows the PM 6680 to measure 
phenomena that previously could not be 
measured with any other instrument 
with 500 ps resolution. 

The PM 6680 features a remarkably 
high 500 picosecond resolution for 
single-shot time intervals. Basic fre- 
quency range is 225 MHz, extendable 
to 2.7 GHz. Frequency measurements 
may be made with 9 digit per second 
resolution. In addition to the standard 
timer/counter functions, the new Ruke 
PM ^80 offers phase, duty factor and 
Vpeak measurements. And totalizing 
functions have been extended to in- 
clude unique features such as simul- 
taneous up/down counting, totalizing 
over a programmable time period, and 
cumulative totalizing of channel A 
gated by channel B. The new 


timer/counter also implements the 
IEEE-488.2 and SCPI standards. 

The Fluke PM 6680 is available for 
$3,145 Canadian from Ruke 
Electronics Canada Inc., a leading sup- 
plier of electronic instrumentation and 
services designed to provide test solu- 
tions to technical users involved in re- 
search, manufacturing, service, design 
and calibration. 

Circle No. 24 on Reader Service Card 

Database of Practical 
Electronic Circuit 
Articles 

Breslau, Ontario — Circuit Search an- 
nounces the release of Version 1.09 of 
the Circuit Search database of refer- 
ences to articles containing practical 
electronic circuit designs. 


This dBASE (R) III/dBASE III+ 
compatible database contains refer- 
ences to nearly 13,000 artilces and 
papers from over 300 technical and 
scientific journals and magazines. As 
an interdisciplinary reference source, 
circuits can be located by keywords 
from journals in fields as varied as 
electronics astronomy, agriculture, 
physics, chemistry, nuclear science, 
education, biomedicine, and many 
more disciplines where electronics can 
be applied. 

The Circuit Search database is in- 
stalled on hard disk on an IBM PC or 
compatible, and used in conjunction 
with either its own user-friendly menu- 
driven front end or a dBASE-com- 
patible database management program. 
Practicla circuit references can be lo- 
cated by title, circuit description, device 
type(s) used (of great interest to desig- 
ners), autor, author affiliation, journal, 
date, and more. The database occupies 
about 7 Mytes and comes on a series of 
diskettes that are installed and 
decompressed using a user-friendly 
menu-driven installation routine. 

The Circuit Search database is ideal 
for electronics designers inclding en- 
gineers, technologists, educators, scien- 
tists and researchers, as well as 
libraries. 

Additional services offered by Cir- 
cuit Search include provision of hard 
copy (FAX or mail) of articles that 
qualify under Copyright Clearance 
Center (CCC) provisions (Circuit 
Search is a registered user), as well as 
update and revision services offered on 
a semi-annual basis. □ 
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FEATURE 


The Art & 
Science of Aerial 
Navigation 


by Chuck Ander 



Altitude Control Using LORAN 


T he first big step was to break 
the bounds of gravity and fly. 
Once that was out of the way, 
especially as aircraft became 
faster and flew farther and higher, it 
became increasingly important to know 
where we were going. As the old saying 
goes, “If you don’t care where you are, 
you’re not lost” If you do care, how- 
ever, you’re going to need some way of 
determining where you are and where 
you’re going. 

The first form of aerial navigation 
was most likely “dead reckoning.” For 
this, you simply draw a line on a map 
and try to follow it, looking out the 
window for landmarks to confirm your 
position. However, electronic en- 
thusiasts, never contented to leave well 
enough alone, came up with all sorts of 
new and improved methods of getting 
from point “A” to point “B.” 

VOR 

The most common and widely used 
form of electronic navigation is called 
the “VOR” which stands for VHF Om- 
nidirectional Range. The way it works 
it quite interesting. All over North 
America are hundreds of VOR ground 
stations, transmitting signals that, with 
the proper airborne receiving equip- 
ment, can be used for navigation. 

The omnirange system functions in 
the static free VHF frequency band be- 


tween 108.00 and 117.95 MHz. Each 
VOR station is assigned its own fre- 
quency. 

Each station puts out two signals. The 
“reference phase” is non-directional. It 
has a constant phase throughout its 360* 
of azimuth. It is transmitted at a rate of 
30 times a second. The other signal is 
called the “variable phase” and it 
rotates at a rate of 30 times per second. 

The reference signal is timed to trans- 
mit at the instant the variable signal 
passes magnetic north. In all other 
directions, the variable signal will occur 
sometime later than the reference sig- 
nal. 


The principle of the omnirange is 
based on this phase difference between 
the two transmitted signals. By measur- 
ing the time it takes the rotating signal 
to sweep from north to where it reaches 
the receiving equipment in the airplane, 
it is possible to determine the bearing of 
the plane from the station. 

TTiis principle can be easily under- 
stood with an analogy. Imagine a rotat- 
ing beacon of white light, such as might 
be emanating from a lighthouse. Let’s 
say it is rotating clockwise at six rpm. 
This is one revolution every 10 seconds, 
or 36 degrees of azimuth per second. 
Suppose a green light was timed to flash 
every time the rotating beacon swept 
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past magnetic north. So if we had a 
stopwatch, we could determine our 
direction. When we saw the flash of the 
green light, we would start the watch. 
When the rotating beam swept past us, 
we would stop it. The number of 
seconds shown on the watch multiplied 
by 36 would be our magnetic be^ng 
from the beacon. 

Of course, in the case of a VOR sta- 
tion, the timing is all done electronical- 
ly, but the principle is the same. 

DME 

DME (Distance Measuring Equipment) 
is an electronic transmitter/receiver that 
gives the pilot a continuous reading of 
distance to a fixed ground station. It 
does this by measuring the time it takes 
a transmitted radio signal to travel to 
and return from the ground station. The 
Airborne equipment transmits pulses to 
the ground station that, in effect, ask, 
“How far am I from your station?”. 
Each aircraft “interrogation” has a uni- 
que transmission rate or pattern which 
the ground station reproduces in its 
replies to an individual aircraft even 
though transmitting on the same fre- 
quency to all aircraft working the sta- 
tion. 

DME units also have the capability to 
give ground speed and a time to station 
reading. DME operates in the 960 to 
1215 MHz UHF range. 

DME channels are paired with VOR 
channels so that, when the pilot chooses 
on his DME equipment a VOR channel. 


he automatically chooses the UHF fre- 
quency as well. 

DNffi is considered reliable up to 200 
nautical miles from the station. It is con- 
sidered accurate within about 2%. Since 
UHF reception is dependent on line of 
sight, altitude is important in the ef- 
ficiency of the equipment. The higher 
the altitude, the greater the effective 
range. 

LORAN 

LORAN, an acronym for LOng R Ange 
Navigation is fast becoming the most 
popular form of navigation for aircraft, 
especially smaller planes. It’s easy to 
see why, too. LORAN is extremely ac- 
curate, easy to use, not too expensive 
and has complete coverage over all of 
United States and much of Canada. 

LORAN is a ground-based naviga- 
tion system relying on a series of trans- 
mitters, transmitting pulses with a car- 
rier frequency of 100 kHz. Since this 
band of low frequencies (LF) follows 
the curvature of the earth, the signals 
are effective over great distances. These 
signals are also reflected by the iono- 
sphere (called sky waves). LORAN 
receivers are made to reject these sky 
waves since varying atmospheric con- 
ditions make these waves unreliable for 
determining position. 

The transmitters are set up in groups 
called “chains” which provide signal 
coverage for a certain geographical 
area. Each LORAN chain is comprised 
of one master station, and from two to 
five secondary stations. Each chain is 


assigned a unique time sequence code 
called a Group Repetition Interval 
(GRI). The GRI is the time between the 
start of the master station transmitted 
pulse, and the start of the next master 
station pulse. 

The master station transmits a pulse 
group, and then each secondary station 
transmits its group of pulses after a 
precisely predetermined time interval 
called a “coding delay.” A coding delay 
is the time from the start of the master 
pulse group to the start of each secon- 
dary pulse group. Each secondary sta- 
tion within a chain is assigned its own 
separate coding delay. 

The LORAN receiver is a combina- 
tion radio receiver, precision timer, and 
calculator. The LORAN system is 
based upon time measurement Radio 
waves travel at the speed of light. The 
LORAN receiver measures the precise 
time difference (TD) between the pulse 
groups in a GRI (Group Repetition In- 

see Navigation, page 15 
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USED 

COMPUTER 

EQUIPMENT 

SALE 

PART II 

Once again, we’re cleaning house and holding a 
special used equipment sale to make room for 
new equipment. That means you can pick up 
some computers and peripherals, some in good 
shape, some not — all at good prices. 

Check out our used, nearly new, 286 systems. If 
you’ve walked through our editorial, circulation 
and advertising departments lately, you might 
have noticed them in use. But only lately, because 
we’ve had them just a short time. Great value. 
We also have equipment that’s been used a lot 
more. IBM compatibles and equipment you can 
use, tinker with, repair or take apart for parts. 
Whatever. So take a glance at the items below 
and offer us a price — we need ^he space, so we’ll 
consider every reasonable offer. 


OUR TERMS 


1 . Everything is sold AS IS I We’re pricing it right to 
exclude the support. 

2. All items are CASH, VISA or MASTERCARD. 
You come in, find something you like, and make 
us an offer that we can’t refuse. If the price is right 
for us, we’ll then exchange your money for our 
equipment. 


Used, Almost New 286 systems 
Included is a 40MB hard drive, a 5 1/4 floppy 
drive, 1 MB of RAM memory, a TTL video card 
with VGA capability, a TTL monitor and a superior 
system documentation. Great value, considering 
we’ve only had them a short time. 


Apple II Compatible Computers and Floppy 
Drives 

Great for parts. The Apple classics, with varying 
configurations. And separate drives to match. 
Check them out. 


Monitors 

Some CGA monochrome, some TTL, some work- 
ing and some not. Great for parts. 

Printers 

One Epson HomeWriter dot matrix printer, good 
for parts— one Epson LX-800 printer. 

And many more! 



Our hours are from 10:00 a.m. to 4:00 p.m., Mon- 
day through Thursday. Give us a call at (416) 445- 
5600 before you come down and we’ll make sure 
someone’s there to help you. 




FEATURE 


Computers in 
Aviation 

by Chuck Ander 



FlightSoftPro Graphic Screen (Washington D.C Airport) 


T he most common and most 
popular use of computers in 
aviation must be 
simulators. There are 
numerous games on the market 
designed to simulate fighters, and 
some of them are quite good. How- 
ever, the most popular simulator is 
Microsoft Flight Simulator. There 
are even whole Societies and groups 
set up to support the users of this 
popular software program. And it’s 
quite good! You can design your 
own scenery, your own aircraft — 
and you can even (with a great deal 
of design work) fly over your own 
house! 

But as far as Microsoft Flight 
Simulator being a useful aviation 
tool, that is open to debate. But the 
program is fun — and that’s a fact 
Azure Soft puts out a much more 
complex simulator called Elite. It is 
billed as being a useful tool for pilot 
instrument training. Unfortunately, I 
was not able to obtain a copy for evalua- 
tion. 

Plan Ahead 

Right planning software is popular and 
several companies are vying for market 
control, each with a good but quite dif- 
ferent product. 

My favourite is FliteStar%o from 
Mentor Plus. I guess I like it because its 
map includes many points in Canada 
(only near the Unit^ States, of course). 
These are all American products, and as 
such, they only grudgingly admit the 
existence of big country north of their 
border. Considering the size of their 
market compared to ours, I guess it’s 
understandable. In any case, FliteStar 
begins with a map of the U.S.A. show- 


ing cities, airports and VORs, etc. 
What’s I really like, is that you can 
block out a smiler area of the map with 
the mouse and that area instantly ex- 
pands to fill the entire screen, showing 
great detail in the process. All the tools 


needed to plan a flight are available 
including weight & balance, perfor- 
mance data (including influence of 
winds) and a great “what if’ perfor- 
mance evaluator for your aircr^t. Its 
features are too numerous and exten- 
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FliteStarMap Screen (Showing Eastern Lake Ontario Area) 


sive to explain in detail in this article. 
Suffice to say that they are extremely 
useful and take full advantage of com- 
puter graphics. 

George^^ from Azure Soft is another 
excellent flight planner. It is also 
graphical and extremely useful but not 
quite as intuitive as Rit^tar. It contains 
dl the features you need for effective 
flight planning. 

R.ITESOFP'^ from RMS Technol- 
ogy, Inc. is a low priced but excellent 
flight planner. It has the advantage over 
the others that you can use any monitor 
— even a lowly Hercules compatible 
monochrome. FLITESOFT is what I 
would call “waypoint driven.” That is 
you first enter a starting airport and then 
your first destination airport. It has a 
text based screen to start but graphical 
functions are available from the menu 
at the top of the program. The map is 
not as detailed as the other programs 
mentioned, but R.ITESOFT has one 
feature they don’t have — a graphical 
representation of some airports, show- 
ing the runway layout and other fea- 
tures. I only wish more airports were 
represented in this way. As I under- 
stand, they are enlarging their airport 
database, as are the other programs 
mentioned. 

All these programs make full use of 
the computer and its associated 
graphics. They take what would be ex- 
tremely laborious tasks and automate 


them, making them fun to use and use- 
ful as well. □ 


Navigation, Cont' d. from page 12 

terval) and processes the information 
to determine a position fix. 

LORAN receivers are position 
determining devices, and all data is 
calculated from constant updating of 
position fixes. 

The LORAN receiver monitors the 
signals from all stations within the 
selected chain. It then measures the 
Time Difference (TD) between the 
reception of the master signal and a 
secondary signal to determine a single 
Line Of Position (LOP). This same 
process is then repeated for each 
available secondary station in the GRI 
to determine an approximate position. 
Most receivers then choose the best 
triad (the master and two secondary 
stations) to provide an accurate posi- 
tion fix. This information is usually 
converted into latitude/longitude 
coordinates. Most LORANs contain 
databases of airports as well. 

Inertial Navigation 

Inertial navigation is really unique be- 
cause it is self-contained. No trans- 
mitters are necessary for its operation. 
The principle behind this system is 
that if you can accurately measure ac- 


celeration, you can perform a mathe- 
matical function called integration on 
it to obtain velocity and you can in- 
tegrate velocity to obtain position. 
Here we are dealing with vectors — 
units of measurement containing both 
magnitude and direction. Since you 
need three coordinates to accurately 
fix an object’s position in space, you 
must measure acceleration in three 
planes. 

Don’t Step on the 
Accelerometer 

An accelerometer (not to be confused 
with an accelerator) is a device to ac- 
curately measure acceleration. Im- 
agine a pendulum hanging from the 
roof of your car. If the car is stopped 
or is going at a constant speed in a 
straight line, the pendulum hangs 
straight down. If the car starts moving 
or if it slows down, or if it turns a 
comer, in other words, if it ac- 
celerates, the pendulum will move. 
This movement, when measured, is 
directly proportional to the accelera- 
tion of the car. An accelerometer 
works in a similar manner. 

So to measure acceleration in three 
dimensions, you need three ac- 
celerometers, measuring the accelera- 
tion vector in three planes. These ac- 
celerometers are mounted on a stable 
platform, kept in the same plane by 
gyroscopes. The information from the 
accelerometers is fed to an on-board 
computer which integrates the ac- 
celeration vector to give a velocity 
vector. This in turn is integrated to 
give a position vector. 

Therefore, all you have to do is tell 
the inertial navigation system where 
you are at the beginning of a trip (by 
dialling in the longitude and latitude) 
and it will tell you where you’re 
going, how fast you’re going, your 
position and when you’re going to get 
where you’re going. By tying the unit 
into an autopilot, it will even fly the 
plane for you! Too bad they sell for 
about $200,000 each. 

There are many more types of 
navigation systems. I’ve mentioned 
only a few. But hopefully, this will 
give you an idea of what’s been done 
and what’s possible. □ 
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FEATURE 


Basic Electronics 

#4A 


G et out your drill, pliers and 
soldering iron. This time 
around we’re building the 
speed control circuit I showed 
you in last month’s segment Actually 
you’ll need the drill for more than put- 
ting holes in the chassis and printed 
circuit board because, when you’re 
done here you will have a speed control 
which will turn that single speed drill 
into a variable speed model. 

The accompanying photograph 
shows my version of the sp^ control 
in a small aluminum box a^ut 6 cm by 
8 cm by 13 cm. You just plug the drill 
into the AC socket on the top and plug 
the AC power cord from the box into 
the wall outlet In this article we’ll take 
the schematic of the speed control, con- 
vert it into a printed circuit board layout 
and assemble the parts into a working 
prototype. In the process, we’ll look at 
severad ways to make printed circuit 
boards: how to generate the artwork, 
and how to eventually get the pattern 
you designed onto a copper clad board. 

Before we start into any part of this 
project an important warning must be 
made: BE CAREFUL... This project 
involves building and testing a circuit 
which connects directly to the 115 volt 
AC power line. THIS IS A 
DANGEROUS VOLTAGE!. Discon- 
nect the circuit from the AC power 
before soldering or touching the circuit 
board or components. If you must test 
the board while it is powered up make 
sure that no part of your body comes in 
contact with the circuit. A good rule of 
thumb is to test with one hand in your 


By Ron C. Johnson 

pocket and the other holding the test 
lead. If you have an oscilloscope it 
should be isolated from ground by a 
isolation transformer or proper dif- 


ferential measurement techniques must 
be used. DON’T TAKE ANY CHAN- 
CES! (I don’t want to hear about any 
readers going up in smoke... It’s bad for 
the magazine’s circulation, not to men- 
tion yours!) 

First order of business: I must 
apologize for an error in the schematic 
diagram of the motor speed control 
shown in the last segment. The connec- 
tions to the bridge rectifier were shown 
incorrectly. Figure 1 shows the correct 
version in addition to a couple of other 
changes in circuit components which I 
found necessary (or expedient) when I 
constructed the circuit. 


In last month’s segment we quickly 
ran through the operation of this circuit. 
A little later on we’ll expand on that a 
bit. You’ll also notice, elsewhere in this 


article, a sidebar where I discuss the 
steps you should follow in the develop- 
ment of any project. 

Okay, the construction details of this 
project: 

Construction 

Ideally, a speed control for an electric 
drill should be built into the drill itself, 
as it is in the commercially available 
variable speed drills. However, I didn’t 
think this was feasible, and even if it 
was possible to fit the circuit inside 
your drill it probably would not be safe. 
The next best situation was to have a 
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small box, (the one I used was larger 
than necessary), with a speed control 
adjustment mounted on it, in line with 
the drill. After finding a suitable 
aluminum box at Radio Shack I knew 
what the maximum dimensions of my 
circuit board should be. I mounted the 
speed control potentiometer into the 
top, the AC line cord into one end and 
an AC outlet (chassis type) into the 
other end. Having done all this I could 
see what size to make the board and 
how I should position it to avoid any 
problems fitting the external wiring into 
the box. 

From this point I could start the 
process of converting the schematic 
into a working prototype. As always, 
the first step was to breadboard the cir- 
cuit in order to test it and work out any 
‘bugs’. 

I should confess that this circuit is not 
my own design, but one I found in a 
b(X)k called “The Encyclopedia of 
Electronics Circuits”, by Rudolf F. 
Graf. This book is published by Tab 
Books and contains over 13(X) circuits 
categorized into ninety-eight sections. 
It is relatively inexpensive and can be 
very useful for finding circuit ideas and 
innovations. Anyway, the circuit from 
this book, (as usual), required a couple 
of initial modifications to get it working 
on the breadboard. The next step was to 
design a printed circuit board layout. 

I knew the physical sizes and mount- 
ing types of the components which I 
would be using, and knowing the size of 
the box all of this would go into I could 
lay out my circuit board. One way to do 
this is to lay out the actual components, 
or paper cut outs of the components, 
onto a piece of paper the size of the final 
board, rearranging them until you ob- 
tain a satisfactory design. Next you 
draw in the locations of the pads which 
the component leads will be soldered to 
and interconnect them. Use pencil be- 
cause it will probably take a few at- 
tempts and rearrangements before you 
get it right With a board of this com- 
plexity you won’t need to use jumpers 
(to jump over tracks to make connec- 
tion to another part of the board), but 
this can happen with more complex 
boards. 

In my case I used a drawing program 
on my computer (PC Paintbrush IV) to 
do the same thing. First, I made up 
drawings of each component I would 
use, and then, using the gadget box I 



moved them around into the positions I 
wanted. (See Figure 2). Next I drew in 
pads and experimented with intercon- 
nections until I had what I wanted. Al- 
though this program is not really ideal 
for this sort of work (there are other 
dedicated PC board design programs), 
it wasn’t too difficult to adapt it for this 
purpose. I then took this initial com- 
ponent layout and got rid of the com- 
ponents themselves while leaving the 
pads and lines in place. Next I used a 
function of the program to flip the 
layout so that I was looking at the bot- 
tom view, or solder side of the board. 
From there I re-drew the interconnec- 



tions as wider traces (Figure 3) and 
finally inverted the whole thing so it 
looked like a negative (Figure 4). 

This gave me a design for the board 
layout but, as we’ll see shortly, I took a 
different route to actually generate the 
printed circuit board. 

Circuits As Art 

Although this circuit is not extremely 
complex I wanted to make a circuit 
board photographically rather than 
using the crude resist pen method to 
draw the traces on the copper clad 
board. There are several ways to make 
PC boards. If you are using a negative 



Figure 4. Negative of Printed Circuit 

photoresist process you must generate a 
photographic negative in which the 
copper traces are transparent. If you are 
using a positive type process the nega- 
tive must have everything but the cop- 
per traces transparent. Either way, you 
have to generate a high quality negative 
of the solder side layout which can be 
used in the photographic board etching 
process. First let’s talk about various 
ways to get the artwork used in making 
a negative. 

As I mentioned, the ideal method for 
generating artwork for PC boards these 
days is, not surprisingly, with a com- 
puter. There are all kirids of specialty 
software packages, such as Tango or 
Oread, which not only allow you to lay 
out the pads and traces on screen, but 
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F^ureS.PC Boardlayout using Pads &Tape. (Thislayoutcontainsa 
mistake. ThesecondandthirdpadsattopleftshouMbe 
connectedinsteadof third & fourth). 


will do complex things like auto-rout- 
ing of traces, generation of lists of com- 
ponents, and lots of other goodies. Once 
you have the layout in memory you can 
print it out, either using a plotter, or a 
laser printer, which can then be used to 
make the negative. Although I had a 
layout, produced with my drawing pro- 
gram, I decided to use a different 
method to produce my negative for two 
reasons: First, I encountered some dif- 
ficulties in getting a high quality, cor- 
rectly sized print out of the Paintbrush 
drawing I created. Second, I wanted to 
show you how it could be done with out 
needing a computer. 

As for those computer circuit design 
programs... a future article, perhaps... 

So how did I do it? 

I went back to the old, tried and true 
method using double size tape and pads. 
For years, professionally printed circuit 
boards were (and probably still are in 


some places) 
created using 
this method. 
Using a light 
table with a 
grid on top, 
(tenths of an 
inch, yet — 
not even 
metric!), and a 
sheet of mylar, 
the pads and 
tape are posi- 
tioned on the 
mylar in the 
configuration 
required. This 
is all done at 
twice the size 
the board will 
eventually be 
(sometimes at 
four times the 
size for com- 
plex boards). 
When the 
artwork is 
finished, it is 
taken to a 
specialty 
photographic 
shop where 
they produce 
a negative of 
the artwork at 
half its 
original size. 
(The negative 
produced is very high quality, and all 
the lines are smooth. No jaggies like on 
most computer generated stuff...) 

Now, all of this might seem compli- 
cated if you are a beginner but its re^ly 
not all that difficult — just expensive... 
Maybe not even that expensive if you 
ease into it gradually. The artwork sup- 
plies can add up if you go out to an 
electronic supplier and buy up a com- 
plete selection of different size pads and 
tape, but if you are careful and only 
purchase the ones you will need, the 
cost can be reduced. Also once you 
have the supplies, they should last you 
a long time, with replacement of just a 
few specific types every so often. The 
light table is just a box with a couple of 
short fluorescent tubes inside and a 
glass or plexiglass top, slanted on a con- 
venient angle so you can work on it. 
You can easily build one if you decide 


to go this route. (All in all, though, you 
can see why the computer generated 
artwork approach is better if you have 
hardware ^eady. Software may cost 
you anywhere from one hundred dol- 
lars, for something basic, up to several 
thousand, for the high tech programs, 
but once you have it you can do a lot 
with it.) 

As for the photographic reduction... 
just look in the yellow pages under 
graphics or photographies and phone 
around. You will eventually find some- 
one who can do the job. For a negative 
the size of the board in this project it 
cost me about five bucks, (plus the 
GST, of course, which some people say 
stands for... no, I won’t repeat it), but I 
got a deal. It might cost you anywhere 
up to twenty from a commercial shop. 

So I laid out my artwork, (see Figure 

5) , had a negative made and then used 
the negative to produce a board. (Figure 

6) I should mention here that (blush) I 
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track and soldering in a 
jumper on another, so 
that’s what I did. (Figure 7) 
(By the way, Figure 3 
shows the artwork with the 
correction made so you can 
use it without fear.) 


The Board 


Figure 6. The Finished Printed Circuit Board 

made a mistake on the artwork which I 
did not notice until I was mounting the 
components on the finished PC board 
(see the sidebar about prototypes not 
being the finished product). Normally I 
should have re-taped the artwork, had a 
new negative made up as well as a new 
PC board - but I didn’t... The mistake 
was easily corrected by cutting one 


Figure 7. Solder Side ofthe PC Board with 
Components Soldered in, (The knife shows the track 
thatwascuL Directly above, ajumperwassolderedin. 


As I mentioned I decided 
to use a negative, rather 
than positive, process to 
make my PC board. The 
negative process has been 
around longer, and it hap- 
pened that I had access to 
the equipment to do it that 
way. As with artwork, 
though, if you do not have 
access to the resources to 
etch circuit boards, it can be 
expensive to get into. 

In previous articles I have talked 
about using ferric chloride to etch 
boards that you have made using an 
etch resist pen. This stuff works fairly 
well, especially if you warm it up, but I 
should caution you here that you should 
be careful with it. If you happen to pour 
it down a drain it can eat right through 
the drain pipes. (I probably 
don’t need to suggest how 
bad this is for the environ- 
ment in general.) If you do 
use it, and dispose of it this 
way, make sure that it is well 
flushed out and diluted by a 
quantity of water. (It is 
soluble.) A better solution 
might be to find an alternate 
disposal method. Check with 
your local municipal govern- 
ment or an environmental 
group; they should know the 
details. 

Back to the PC board... 

It isn’t the etchant that is 
the expensive or difficult part 
of getting from the negative 
to finished board. In order to 
use the negative to transfer 
the layout onto the copper 
clad board you must first sen- 
sitize the board to light One 
way to do this is to use liquid 
photoresist. This is the old 
method where photoresist is 
poured onto the copper clad 
board and spread around into 
a thin layer using a 


About Projects 

Let’s talk about the process involved 
in putting together this project Even 
though the level of complexity of the 
circuit is relatively simple, the 
design procedure is similar. To some 
extent we have followed this proce- 
dure in the simpler circuits con- 
structed in this series, but let’s look 
at it again. 

If your main desire is to build a 
motor speed control and you use the 
schematic, component values, and 
circuit board layout shown here you 
will probably end up with a project 
that works. But, let’s be honest here: 
how many times does a circuit you 
find in a magazine, or elsewhere, 
work perfectly when you power it up 
after building it. In my experience: 
less than ten percent of the time. 
Why? The reasons are many and 
varied: errors in the schematic (like I 
gave you last month), variations in 
components and tolerances, dif- 
ferences in construction techniques, 
errors in construction, faulty com- 
ponents, etcetera... 

But then, it wouldn’t be any fun if 
everything worked perfectly the first 
time... 

So what about this process? In 
electronics, as in other scientific and 
engineering oriented fields, projects 
are often organized in phases. The 
first phase, after deciding what it is 
you want to build, is to decide what 
your specific needs or requirements 
are. For example, in the motor speed 
control we ask ourselves: “What 
kind of a motor do we want to con- 
trol? Do we want to control all the 
way from zero RPM to maximum 
RPM? What are the electrical re- 
quirements of drill we will control? 
Physically, how large and what 
shape should the speed control be? 
What are the cost considerations? 
What about parts availability?” The 
list could go on, and some of your 
answers may be different than mine. 

After deciding on your require- 
ments you go to the design phase. In 
this case you may just capitalize on 
the work I have done in designing 
the prototype, or, you may want 
make the circuit physically smaller, 
or able to drive a larger motor. Often, 
during the design phase, you will go 


20 


Electronics & Technology Todsiy 



Figures. ASpinnerUsedtoSpreadPhotoredst 
Photo courtesy of Northern Alberta Institute ofTechnology ( NATT) Electronics. 


centrifugal spinner. (Incidentally, 
before any kind of photoresist can be 
applied, the copper clad board must be 
cleaned of all oxidization using steel 
wool or sand and a scouring pad.) Fig- 
ure 8 shows one of these spinners with 
a build-up of photoresist around the 
edge. The photoresist itself is quite 
toxic, requiring careful handling and 
good ventilation. A spray-on type is 
also available, with the same draw- 
backs. Also, both types are expensive. 
Another way to go is to buy pre-sen- 
sitized boards wrapped in black, opaque 
plastic which avoids the need to handle 
chemicals. These too, can be expensive. 
It should be noted that all of these sup- 


plies are available from electronic sup- 
pliers such as Cardinal Electronics or 
Electrosonic. 

Another way, newer, and the way I 
chose to do it, is called a dry laminate 
process. In this process a special, dry 
film is laminat^ onto a clean, de- 
oxidized copper clad board using a spe- 
cial laminator. The dry laminate is light 
sensitive, similar to photoresist but is 
easier and safer to handle. The proce- 
dure for developing is slightly different 
than for photoresist and uses safer 
chemicals as well. With dry laminate 
photoresist, as with the liquid, once the 
photoresist is on the Ixwd the areas 
which you want to remain on the board 


back to examine and sometimes 
change your requirements. 

Once you have a design on paper 
it is highly recommended that you go 
to a breadboard stage befcH-e you ac- 
tually try to build the circuit You 
may have supreme confidence in my 
design - and I humbly thank you - 
but still, I suggest that you bread- 
board the circuit first, for the reasons 
mentioned earlier. Breadboarding 
allows you to try the circuit with 
actual components and to make 
quick modifications, if necessary, 
^en you are satisfied that the cir- 
cuit will work, you can then use the 
same components in the prototype. 

I used the word ‘prototype’ in the 
last paragraph purposely. After 
breadboarding the circuit, you will 
design (or use my design) and fabri- 
cate a printed circuit board to mount 
and interconnect the components as 
on the breadboard. We often hope 
that this first circuit board with 
operate satisfactwily, but unfor- 
tunately, all too often problem arise, 
even at this stage. That is why we 
call it a prototype. The circuit is a 
one of a kind, test run, which will 
prove whether or not the design will 
work in this final form. If it does, 
great! If not we may have to make 
further modifications to it In the 
case of a home project you may be 
satisfied to make the modifications 
required by some sort of ‘kluge* 
repair to Ae board: adding com- 
ponents or cutting tracks and adding 
wires. Of course, in a professional or 
manufacturing environment, the 
design would be reworked and sub- 
sequent prototypes would be con- 
structed until a finished product was 
obtained. (The truth is that I’ve 
worked in manufacturing and it’s 
surprising how often products come 
out with post-manufacturing fixes 
added to them.) 

I’ve already alluded to the final 
step in the process which is that of 
testing. Once the prototype is build it 
should be tested against the criterion 
established back in the first step. The 
questions must be answered: Does 
this thing really do what I wanted it 
to do in the first place? Does it look 
right? Is it safe? Did the cost fall 

see Projects, Cont'd. on page 23 



Figure 9. A Developing Unit 
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Figure 10. An Etching Tank Using Ammonium 
Persupphate. 


as pads and traces must be exposed to a 
bright ultraviolet light This is where 
your negative comes in: The negative is 
placed over the sensitized board and 
exposed to the ultraviolet light. Special 
UV fluorescents can be used, and I have 
heard that even direct sunlight will do 
the job if the board is exposed long 
enough. 

The light I used was a zenon type 
light in a special flip)-top exposure table. 
This unit uses vacuum to hold the nega- 
tive firmly in place against the PC 
board. First the board and negative are 
placed on the table and the glass is 
lowered over them. Next, the vacuum is 
turned on, which pulls the negative 
down hard against the PC board. The 
whole top of the unit pivots and is 
turned over so that the board and nega- 
tive face down at the light which is then 
turned on. A timer shuts the light off in 
about three minutes. 

Now that the board has been exposed 
it must be developed like a photograph. 
Developing the board basically hardens 
the photoresist in the areas where it was 
exposed to light making it impervious 
to the etchant used later. With the old 
type of photoresist the chemicals used 
for developing were pretty strong. 
Another advantage of the dry laminate 
process is that it uses sodium carbonate 


solution for develop- 
ing. This is a relatively 
harmless chemic^ 
and the results of the 
developing process 
are at least as good as 
with the older process. 

Figure 9 shows a 
developing machine. 
Basically this is just a 
tank that is plumbed 
with pipes which have 
spray nozzles set to 
spray the entire board 
with developer. In this 
case the board is 
clamped into a sliding 
holder which is slid 
into the developer 
from the side. A 
separate chamber is 
used to wash the 
developer off the 
board with water 
before removing it from 
the machine. 

After the board is 
developed it is ready to be etched. The 
etchant used in this particular system 
was ammonium persulphate. We talked 
about the disadvantages of ferric 
chloride before. Ammonium persul- 
phate has some real advantages: Al- 
though it is also heated to improve its 
speed of etching it will etch at room 
temperature (albeit slowly). It is also 
more environmentally Mendly and 
doesn’t attack metals quite as violently 
as ferric chloride. The etching tank 
shown in Figure 10 is a dual unit. You 
will notice the tank on the left filled 
with ammonium persulphate (it is a 
light blue colour and gets darker the 
more copper it has etched off boards). 
The apparatus on top, including a chain 
and sprocket arrangement, is used to 
move the circuit board holder up and 
down through the sprays of etchant in- 
side the tank. This ensures that the etch- 
ing process occurs evenly. It takes only 
a few minutes to etch away all of the 
unwanted copper from the board. (By 
the way, the type of board we did was 
called ‘maximum etch’ because most of 
the copper was etched away. Minimum 
etch boards are designed to leave as 
much copper on as possible minimizing 
the amount of copper used up, reducing 
etching time and prolonging the life of 
the etchant.) 


The etched board is removed from 
the tank, rinsed in running water and 
immersed in a solution of potassium 
hydroxide, a strong base, which softens 
and dissolves the remaining photoresist 
on the copper pads and traces. This 
chemical is not really necessary if you 
don’t mind scouring the photoresist off 
with steel wool or sand but it makes 
things easier. 

At this point you could use the board, 
but one further refinement is helpful. 
From electronic suppliers, you can ob- 
tain a chemical called ‘Cold Immersion 
Tin Plating Solution*. I’m not sure of its 
chemical make-up but when a clean, 
printed circuit board is immersed in it a 
chemical reaction deposits a layer of tin 
onto the traces. Not only does it im- 
prove the appearance of the board but it 
inhibits any oxidization of the copper 
which would make it difficult to solder 
to later. 


AMAZING 

SCIENTIFIC & ELECTRONIC 
PRODUCTS 


LASERS AND SCIENTIFIC DEVICES 

VRL2K 3mw Vis Red Laser Diode System Kit $159.50 

LLIS1K Laser Beam 'Bounce" Listener Kit $199.50 

LHC2K Visible Simulated 3 Color Laser Kit $44.50 

LC7 40 Watt Burning Cutting Laser Plans $20.00 

RUB4 Hi Powered Pulsed Drilling Laser Plans $20.00 

LGU40 1 to 2mw HeNe Vis Red Laser Gun Assembled $199.00 

LLS1 Laser Lite Show - 3 Methods Plans $20.00 

SD5K See in the Dark Kit $299.50 

EML1K Electromagnetic Coil Gun Kit $69.50 

MCP1 Hi Velocity Coil Gun Plans $15.00 

LEVI Levitating Device Plans $10.00 

EH1 Electronic Hypnotism Techniques Plans $10.00 

HIGH VOLTAGE AND PLASMA DISPLAY DEVICES 

HVM7K 75,000 Volt DC Variable Output Lab Source Kit $149.50 

I0G3K Ion Ray Gun ICr, project energy without wires $69.50 

NIG9K 12V/115 VAC Hi Out Neg Ion Generator Kit $34.50 

EMA1K Telekinetic Enhancer/Electric Man Assembled $99.50 

LG5K Lightning Display Globe Kit $54.50 

BTC1K Worlds Smallest Tesla Coil Kit $49.50 

BTC3K 250KV Table Top Tesla Coil Kit $249.50 

BTC5 1 .5 Million Volts Tesla Coil Plans $20.00 

JL3 Jacobs Ladder - 3 Models Plans $15.00 

GRA1 Anti Gravity Generator Plans $10.00 

PFS20 Plasma Fire Saber Assembled $69.50 

DPL20 Dancing Plasma to Music and Sounds Assembled $79.50 

SECURITY AND PROTECTIDN DEVICES 

ITM10 100,000 Volt Intimidator up to 20' Assembled $129.50 

IPG70 Invisible Pain Field Blast Wave Gen Assembled $74.50 

PSP4K Phaser Sonic Blast Wave Pistol Kit $59.50 

LIST10 Infinity Xmtr, Listen in Via Phone Assembled $199.50 

TAT30 Automatic Tel Recording Device Assembled $24.50 

VWPM7K 3 Mi. FM Auto Tel Transmitter Kit $49.50 

FMV1K 3 Mi. FM Voice Transmitter Kit $39.50 

H0D1K Homing/Tracking Beeper Transmitter Kit $49.50 


EASY ORDERING PROCEDURE TOLL FREE 1-800-221-1705 
or 24 HRS ON 1-603-673-4730 or FAX IT TO 1-603-672-5406 
VISA. MC. CHECK, MO IN US FUNDS. INCLUDE 10% SHIPPING. ORDERS 
$100.00 & UP ONLY ADD $10.00. CATALOG $1.00 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 

P.O. BOX 716, DEPT. ET2, AMHERST, NH 03031 
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Fig. 11. The Completed Project 


After a couple of minutes of tinning 
the PC board can be trimmed and 
drilled. Drill bits for electronic com- 
ponent leads are very small and must be 
purchased at electronic suppliers or 
specialty tool suppliers. A Dremel type 
tool, especially with a press attachment, 
is useful here as alignment can be dif- 
ficult and tiring after a few dozen holes. 

Well, there we have the PC board 
manufacturing process. Hopefully, it 
was of some interest to you. I suspect, 
however, that considering the costs, and 
the amount you might use it, you may 
not rush right out and set up your own 
circuit board manufacturing facility. 
However, as a hobbyist you will still 
want to make PC boards. Let me sug- 
gest a couple of things: try to find an 
individual or company who has all this 
stuff and will let you use it from time to 
time. Often, a friend who has access to 
this kind of equipment could get the use 
of it on weekends or evening at little or 
no cost to you. Alternately, find a local 
manufacturer of PC boards who will 
make the board from the negative. I 
found one small company, operated by 
one person out of his basement, who 
would make up one board at a time, 
trim, drill, plate, etcetera for fairly 
reasonable prices. If you do decide to 
set up your own facility, start small, and 
above all be careful. Make sure that 


ventilation is good and 
storage is adequate to 
keep chemicals safely 
out of reach of children 
and those not familiar 
with their use. 

Let’s continue and 
look at how the printed 
circuit board is used in 
the rest of the project. 

stuffing The 
Board 

As I mentioned, I made a 
mistake on the layout of 
the board. When I finally 
noticed this I used a scal- 
pel type knife to cut the 
unwanted track and then 
soldered in a jumper in 
the right place. Although 
not too cool, it was effec- 
tive and cheaper than 
starting over, (^o says 
I’m tight?) Next I in- 
stalled the components 
onto the board, forming 
the leads with needle-nose pliers. I 
mention this because it is a frustrating 
way to form leads, usually resulting in 
odiy shaped leads and a generally 
messy board. There are a couple of lead 
bending tools on the market which, 
though made out of cheap plastic, work 
very well. But don’t be fooled by the 
material they are made of: they will still 
cost you more than a family outing at 
the Golden Arches. 

Circuit Operation 

Referring back to the schematic in Fig- 
ure 1, a couple of 
things should be 
pointed out. First, 
the power triac: 

The original 
number of the 
part used in last 
month’s article 
was a 2N6347, a 
standard 15 Amp 
triac. I replaced it 
with an SC142E, 
which is a 10 
Amp version 
(more than 
enough for this 
application) in a 
TO-220 package 


Projects, Conf d.frompagell 

within the budget? (Never seems to 
in my case...) 

Well, this stuff is just common 
sense, but it might help to ease some 
of the frustration when things go 
wrong, to have a plan of how you 
expect to get a project done. Remem- 
ber Murphy’s Law: Anything that 
can go \yrong, will. But, hey, that’s 
where the fun is, right? □ 


with an isolated tab. This is important. 
Although it is possible, even probable 
in retrospect, that the triac ne^ not be 
chassis mounted for heat dissipation at 
all, I did it anyway. But I was concerned 
that, unless very good quality isolation 
was obtained using insulating 
hardware, a shock hazard might exist. 
To avoid any problem I chose a triac 
with an isolated tab so that no circuit 
voltages would be present on the tab 
which is bolted to the chassis. I also 
made sure that the third prong ground 
wire from the AC line cord was secure- 
ly connected to the chassis. This en- 
sures that any voltage contacting the 
chassis would be diverted to ground. 

Figure 11 shows the circuit board 
mounted in the box on short standoffs 
and the wiring to the power triac, poten- 
tiometer and AC cord and outlet. 

Another difference between the cir- 
cuit I built and the original schematic 
involved the timing components of the 
relaxation oscillator used to fire the 
triac. Even though the circuit worked 
well in the breadboard stage, I found 
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5 sure steps to a fast start 
as a high-paid 

computer service technician 








2b Go beyond 
“book learning” 
to get true hands- 
on experience 

NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 
invaluable practical experience. 
You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
clearer. Then you do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 


Get inside 
a powerful com- 
puter system 


If you really want to get ahead 
in computer service, you have 
to get inside a stateK)f-the-art 
computer system. That’s why 
NRI now includes the powerful 
new West Coast 386sx/20 MHz 
mini tower computer as the 
centerpiece of your hands-on 
training. 

As you build this 1 meg 
RAM, 32-bit CPU computer 
from the keyboard up, you 
actually see for yourself 
how each section of your 
computer works. You 
assemble and test your computer’s “intelligent” keyboard, install the 
power supply and high-density floppy disk drive, then interface the high- 
resolution monitor. But that’s not all. 

You go on to install a powerful new 40 meg IDE hard disk drive — 
today’s most-wanted computer peripheral — included in your course to 
dramatically increase the data storage capacity of your computer while 
giving you lightning-quick data access. 




City/Prov/Code_ 


A member of Private Career Education Council 


11-091 


Jobs for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 

unlimited opportunities for advance- _ 

ment, a new career, or even a com- 992 Good pay, too! 2002 
puter service business of your own. 

But to succeed in computer service today, you need training— 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 

Only NRI— the leader in career-building, at-home electronics training 
for more than 75 years— gives you practical knowledge, hands-on skill, 
and real-world experience with a powerful 386sx/20 MHz computer you 
keep. Only NRI gives you everything you need for a fast start as a high- 

paid computer service technician. 


Plus, now you train with and keep the latest in diag- 
nostic hardware and software: the R.A.C.E.R. plug-in 
diagnostic card and QuickTech diagnostic software, 
both from Ultra-X. Using these state-of-the-art diag- 
nostic tools, you learn to quickly identify and ser- 
vice virtually any 
computer problem 
on IBM-compat- 
ible machines. 


1 ■ Choose training 
ttiaf s right for today’s 
good jobs 


4h Make sure you’ve always got 
someone to turn to for help 

Throughout your NRI 
training, you’ve got the 
full support of your 
person^ NRI instructor 
and the entire NRI 
technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 
you’re in a classroom of 
one, giving you as much time and personal attention as you need. 


Name 


COMPUTER 
-SERVICE- 
^0R9 


School of 
Electronics 


McGraw-Hill Continuing Education Center 
300 Water Street, Whitby, Ontario LIN 9B6 
i^Tcheck one catalog only 

□ Microcomputer Servicing 

□ TV/Video/Audio Servicing 

□ Telecommunications 

□ Industrial Electronics/Robotics 

□ Basic Electronics 


□ Computer Programming 

□ PC Softwar,e Engineering Using C 

□ Desktop Publishing & Design 

□ Word Processing Home Business 

□ Bookkeeping & Accounting 


5b step into a bright new future in 
computer service— start by sending for 
your FREE catalog today! 

Discover for yourself how easy NRI makes it to 
succeed in computer service. Send today for NRI’s 
big, full-color catalog describing every aspect of 
NW’s one-of-a-kind computer training, as well as 
training in TV/video/audio servicing, telecom- 
munications, industrial electronics, and other 
growing high-tech career fields. 

If the coupon is missing, write to: NRI 
School of Electronics, McGraw-Hill Continuing 
Education Center, 300 Water Street, Whitby, 

Ontario LIN 9B6. Phone (416) 430-5200. 

R.A.C.E.R. and QuickTech are registered trademarks of Ultra-X, INC. 
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Introducing Sensor, the fast way to turn a PC novice into a PC pro. 

Sensor is a total package, matching quaHty hardware and software in a complete, ready to 
use system. Available in 286 or 386SX versions, it includes top-rated utiUty, productivity 
(organizational) and financial software, loaded onto the pre-installed hard drive. 

Sensor makes learning simple, with an exclusive on-screen system tutorial which takes you 
step-by-step through the system's features and uses. The result is a productivity tool that 
you'll be using instead of figuring out. We even include a 100-minute tutorial video and toll 
free technical support line. And, all of these features come at an astonishingly low price. 

Sensor by Samsimg. The all-in-one, easy to use system for home or office, available at 
retailers nationwide. 


Specifications 

SP 286 

SP 386 SX 

Processor 

80286/12MHZ 

80386SX/16MHZ 

Memory 

1MB (exp. to 2MB) 

2MB (exp. to 8MB) 

Floppy Drive 

3.5", 1.44MB 

3.5", 1.44MB 

Hard Drive 

40MB, 28MS 

40MB, 28MS 

Monitor 

14" VGA Colour 

14" Super VGA Colour 

Mouse 

2-Button 

2-Button 

Modem 

2400 BAUD (Opt.) 

2400 BAUD built-in 


Trade Marks: Sensor-Samsung Electronics; VGA - International Business Machines. 
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Review = 

Laser 486-25T Computer 


T his tower of power is 
designed for application 
critical situations and offers 
efficient use as a network 
sever or workstation unit. 

The Laser 486-2^, from VTECH Laser 
Computers Ltd., is a serious 
powerhouse for applications which 
demand high micro-processing speed. 

The unit is configured in the 
increasingly popular tower format, 
which enables the user to optimize 
desktop work space, as it can sit on the 
floor near or under the desk. The 
manufacturers have designed the case 
with rotating legs, and so secure 
positioning of the unit can be achieved 
very easily. 

The unit utilizes Intel's 80486 
micro-processor, which has built into it 
a math co-processor, a cache controller, 
and 8 K of cache RAM for frequently 
used data. The integration of ^e math 
co-processor into the CPU offers 
tremendous speed advantages over a 
80386 with a 387 co-processor as data 
can be processed internally and does 
not have to be sent out through the bus. 

Four I/O ports are provided (Parallel, 9 
& 25 pin serial, and games port) and 
are built on to a single card along with 
the floppy drive controller and a IDE 
interface for a hard drive. Ten 
expansion slots allow for a wealth of 
peripherals and cards to be added, so 
expandability is not limited. 

Memory can be expanded from the 
standard 2MB to 16MB through the use 
of Single In-line Memory Modules 
(SIMMS). There are 

sixteen SIMM sockets on the 
motherboard. The general swing 
towards the use of SIMMs in the 
industry has been greatly appreciated, 
as it makes the task of upgrading 
memory almost as easy as plugging in 
a telephone. 


VTECH will custom configure units to 
specifications, but the unit used for this 
review included both a 5.25" 1.2 MB 
and 3.5" 1.44 high density floppy 
drives, a 84MB 19ms access hard drive 
(any system purchased with a Laser 
hard drive includes the popular utility 
program PC Tools) as well a Laser 
Turbo VGA card and monitor. 

The Laser 486-25T has been tested and 
approved by Novell Labs, a feature 
which continues to grow in importance 
to end users in the network server 
arena. 

The system came with a "Quality 
Assurance" report, which details the 
configuration and the various stages 
the system had to pass through before 
reaching the point where it could be 
shipped out of the factory. The final 
stage is a functional test, where the 
machine is put through various 
diagnostics. 


The Laser 486-25T provides high 
performance power in a tower format. 
Users working with a variety of 
mission critical applications will find 
the computer able to deliver the 
necessary speed and micro-processing 
power when the need arises. VTECH 
Laser's tower fills a tall order when it 
comes to almost any application. 


For more information contact: 
VTECH Laser Computers Ltd. 

170 Alden Road 
Unit! 

Markham, Ontario 
L3R 4C1 

Tel: 1-800-387-9672 
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Review 

The Sensor SP-386SX 


W hile some high end 
computers have 
crowded desktops, 
streamlined components and 
leading edge technology are 
combined in this computer 
for compact personal 
computing without sacrificing 
valuable desktop space. 

The Sensor SP-386SX by Samsung 
delivers high quality computing in a 
compact design. From the packaging to 
the preconfigured hard drive with 
essential software, the Sensor SP-386SX 
offers users the latest in the field of 
user-friendly computing. 

Packaged in one easy-to-manage box, 
the Sensor comes in components for 
easy setup and installation. Three 
smaller boxes contain the CPU, the 
Monitor and the Accessories. The 
system can be setup and running 
within minutes. Compliments go to the 
designers for the overall package. This 
is one of the easiest plug-and-play 
systems to come along in a long while. 

The computer is compatible with the 
Intel 80386SX CPU running at 16 MHz 
with Phoenix BIOS. A co-processor can 
be added for enhanced operation. The 
Sensor is equipped with a Quantum 52 
MB, 17 millisecond hard drive. Another 
disk drive is the IBM PS/2 compatible 
3.5" floppy disk drive, able to read and 
write 1.44 Mb disks as well as 720 Kb 
disks. The computer comes with 2 Mb 
of RAM memory expandable to 8 Mb. 

The Sensor comes with an installed 
2400 baud Hayes compatible modem 
for instant communcations. Telephone 
jacks, located at the rear of the 
computer, are available for line and 
phone ports. 

The slim front panel includes a hard 
drive indicator light, reset button, 
power button and 3.5" drive. Users 
have complete access to a variety of 


ports at the rear of the unit. Ports are 
available for 101-key IBM PS/2-style 
keyboard, IBM PS/2 compatible 
mouse, serial port, parallel port, video 
port, external floppy connector for 
Sensor External Floppy 5.25" diskette 
drive, and telephone jack for internal 
modem connection. 

Upon power up, the Sensor goes 
through numerous system checks 
assuring the user of complete computer 
verification. Microsoft Windows 3.0, a 
proven user-friendly graphical user 
interface, offers a host of helpful 
applications. Balance Point is a 
personal financial management 
package. Your Way is a 
communications/ notebook accessory. 
Norton Utilities 5.0, with mouse 
support, offers complete computer 
analysis for high quality performance. 
Norton Backup allows essential files to 
be saved and restored at user 
convenience. Prodigy is an on-line 
communications interactive personal 
service with start-up kit allowing users 
full access to a wide variety of services. 

Another added feature of the Sensor is 
a complete tutorial. Using colour 
photographs, users are shown the exact 
interior components of the unit without 
having to open the case. 

Text and graphics 
combine to display some 
helpful hints and tips for 
care and use of the 
computer. Interactive 
function buttons guide 
the user through this 
well-designed tutorial. 

To enhance the 
user-friendliness of the 
unit, the Accessory Box 
offers numerous helpful 
items. This box contains 
the mouse. Video 
Manual, telephone cable. 

Warranty Kit, Read Me 
First! for instructions on 
installation and set-up 
with complete 
illustrations. Quick 


Reference Guides for keyboard 
functions, Microsoft Windows 3.0 
reference book. Guide of System 
Software for MS-DOS 4.01 and 
GW-Basic, complete User's Guide, and 
Applications Software manuals for the 
Norton Backup, Balance Point, Your 
Way and Norton Utilities 5.0. 

The Sensor SP-386SX provides users 
with a combination of sleek design and 
powerful state-of-the-art components 
for high performance computing. 
Packaged with the user in mind, the 
Sensor offers quality software and 
user-friendliness for easy operation in 
any work environment. 


For more information contact: 
Canara Technologies 
2700 Argentia Road 
Mississauga, ON 
L5N5V4 

Phone:(416)858-3000 

Fax:(416)858-9090 
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^ ELECTRONICS SUPPLIES INC. 

IMRpRTERS & DISTRIBUTORS INDUSTRIAL - COMMERCIAL - EDUCATIONAL SALES & SERVICE 




Since 1976.... The Nation’s TOP 
Computer Supplier 


Computer Systems 


KAO 


SJmemorex 


NO NAME 


486A25 1799,95 

486A-33 1999.95 

386-25 899.95 

386C-33(64K CA) 999.95 

386SX-16 699.95 

386SX-20 749.95 


286-12 499.95 

286-16 549.95 

286-20 599.95 

88-16 399.95 

88-37 (286 CPU). 499. 95 


✓All ORION Computer System* Include: 

X MB Ram, Floppy Drive, Serial, Parallel, Game Port, 
Hard/Floppy Controller, Keyboard 


DISKETTES/COMPUTER TAPE data cartridges 

KAO 

ICC2000....24.95 
KC2000XLP 27. 95 
KC2080....27.95 
rC300XLP..29.95 

KC600A 29.95 

rC2120 29.95 

ICC300XLP 632.50 
KCC150... ,32.95 
i:C6250....37.95 
KC6320... .39.95 
KC6525... .42.95 

SONY. 

QD2000... .27.95 
QD2040....29.95 
QD300XLP..32.95 
QD600A....32.95 
QD6150....34.95 


"360K 

7.95 

6.95 

360K 

7.49 

6.95 

360K 

4.95 

4.49 

1.2MB 

9.95 

8.95 

1.2MB 

13.95 

12.95 

1.2MB 

7.95 

6.95 

720K 

9.95 

8.95 

720K 

13.95 

12.95 

720K 

7.95 

6.95 

1.44MB 

19.95 

17.95 

1.44MB 

22.95 

20.95 

1.44MB 

14.95 

12.95 

•ORIONx 

10+ 

3M 


ICH 

JVC 

BOX 

10+ 

360K 

6.95 

5.95 

360K 

9.95 

8.95 

360K 

8.95 

7.95 

1.2MB 

9.95 

8.95 

1.2MB 

14.95 

13.95 

1.2MB 

14.95 

13.95 

720K 

9.95 

8.95 

720K 

14.95 

13.95 

720K 

13.95 

12.95 

1.44MB 

18.95 

16.95 

1.44MB 

24.95 

22.95 

1.44MB 

22.50 

19.95 

soNy: 

10 + 

Dysan 

1(H 

GoldStar 

10+ 

360K 

9.95 

8.95 

360K 

9.95 

8.95 

360K 

6.95 

5.95 

1.2MB 

14.95 

13.95 

1.2MB 

14.95 

13.95 

1.2M 

9.95 

8.95 

720K 

14.95 

13.95 

720K 

13.95 

12.95 

720K 

9.95 

8.95 

1.44MB 

24.95 

22.95 

1.44MB 

24.95 

22.95 

1.44M 19.95 

17.95 


HARDWARE, SOFTWARE & PERIPHERALS AT Dtscom PRICES 


• MOTHERBOARDS < 


XT 12HHZ OK 69.95 

XT 16MHz OK 79.95 

XT 37MHz 286 CPU 99.95 

AT 286-12 CPU 99.95 

AT 286-16 CPU 129.95 

AT 286-20 CPU 169.95 

386 SX-16 299.95 

386 SX-20 349.95 

386-25 CPU 499.95 

386-33 CPU 64 Cache. 699. 95 

486A-25 CPU 1399.95 

486A-33 CPU 1599.95 

486B-33 CPU EISA. . .2299.95 

Video boards 

MGA Hercules Coip 29.95 

CGA Color Coip 29.95 

MGA/CGA Dual 39.95 

VGA 8 Bit 256K 79.95 

VGA 16 Bit 256K 89.95 

VGA 16 Bit 512K 129.95 

VGA 16 Bit 1 Meg.... 159. 95 

ATI Basic VGA 256K..139.95 
ATI Integra/512K....189.95 
ATI Wonder XL/512/M. 325.95 
VGA Chargr/512K OEM. 129. 95 
VGA 1024/512K/OEM...149.95 


IBM ADD ON BOARDS 


XT Par Printer Port.. 19. 95 

XT Serial Port 24.95 

AT/XT Serial 2 Port.. 34. 95 
AT/XT Serial 4 Port.. 89. 95 

XT Disk I/O 49.95 

XT Hi Dens Super 1/0.59.95 

XT Gate Port 19.95 

XT Tile Card 29.95 

AT I/O S/P/G 29.95 

AT I/O 2 S/P/G 34.95 

AT Gaie Port 24.95 

AT/XT Gravis Gaie Pt.39.95 
AT/XT Quit Shut Gaie. 34. 95 
AT/XT Hi Dens Floppy. 39. 95 
AT/XT 4Dr HD/PD Cont.49.95 
AT IDE HD/FD Cont. .. .39.95 
AT IDE Multi I/O 49.95 


• • MEMORY BOARDS •• 


XT 576K RAM Card OK.. 49. 95 
XT Bocarai2H EMS OK. 149. 9 5 
AT Bocarai 2MB OK... 169. 9 5 
AT Bocarai f 8MB OK. 199.95 

AT 4MB EMS OK 99.95 

AT/XT 6M EMS 4.0 OK. 119. 95 


• COMPUTER CASES •• 


B 

AT Style Min Fliptop.59.95 

Full Size AT 89.95 

Digital AT Fliptop. . .99.95 

Mini Desktop 69.95 

PS/2 Style Case 69.95 

Tover Case 6Bay Hor.119.95 
Tover Case 6Bay Ver.119.95 
Mini Tover Case 99.95 

200W XT Size 79.95 

AT Full Size 99.95 

PS/2 Style 79.95 

Pull Size Tover 99.95 

Mini Tover 89.95 

Square Shape 89.95 

L Shape 89.95 

Apple II+/B 99.95 

rieppy Drives 

5.25" 360K Floppy.... 79. 95 
5.25" 1.2M Floppy.... 99. 95 
3.5" 1 Meg Floppy. .. .79.95 

3.5" 2 Meg Floppy 99.95 

3.5"-5.25" Mount Hard. 7. 50 


- KEYBOARDS - 


AT/XT 12F Enhanced... 49. 9 5 

AT/XT 12F Delux 79.95 

MBIOI 12F Keytronic. 119.95 
KBIOI 12F Keytronic. 149. 95 

Controller 

XT Floppy Controller. 24. 95 
XT 4 Disk Controller. 29. 95 
AT/XT Hi Dens Cont... 39. 95 
AT/XT 4 Dr Hi Dens. .'.49.95 
XT Hard Dr Cont MFM..69.95 
XT Hard Dsk Cont RLL.79.95 
AT Hard/Floppy MFM..119.95 

AT IDE HD/FD 39.95 

AT IDE HD/FD + I/O... 49. 95 

Seagate Hard Drives 

ST157A 45MB IDE 269.95 

ST251-1 40MB MPM. .. .299.95 
ST151-1 40MB MFM....399.95 
ST296N 80MB SCSI. .. .399.95 
ST1096N 84MB SCSI .. .499 .95 
ST1144A 124MB IDE... 549. 95 

K/LQK HardDrtvM 

KL320 20MB MFM 199.95 

KL330 30MB RLL 229.95 

KL343 40MB IDE 249.95 

40MB 20MS IDE 349.96 

80MB 19MS IDE 499.95 


Wwrvfvsn 

CP3044 42MB IDE 299.96 

CP3184 84MB IDE 449.95 

CP3104-10 105MB IDE. 525.95 
CP30104 120MB IDE... 549. 95 
CP3204F 209MB IDE... 895. 95 

Quantum 

QT52A 52MB IDE 325.95 

QT105A 105MB IDE. ... 549.95 
QT210A 210MB IDE. .. .949.95 
QT210S 210MB SCSI .. .999.95 

W£Sr£/9/V OlOITAL 

VD930AAA 40MB IDE... 249. 95 
WDAC280 BOMB IDE. .. .375.95 
WDAP200 200MB IDE... 849. 95 

Maxtor 

MA8051A 40MB IDE. .. .299.95 
MA7080A 80MB IDE. .. .399.95 
MALXT213A 213MB IDE.999.95 
MALXT213S 213H SCSI. 949. 95 
T8380E 361MB ESDI . .1599.95 

Hard Drive Kits 

20MB XT Hrd Dr Kit.. 275. 95 
40MB XT HD Kit IDE.. 349. 95 

I^TTX 

HOOP 14" TTL A/W...139.95 

14S2F 14" VGA 149.95 

1439 14" .39 VGA.. ..349. 95 
1428 14" .28 VGA. ...399.95 
5463 .29 Super VGA. .449.95 
3436 .28 Multisync.. 549. 95 

5432 .29 VGA 449.95 

AAMAZING 

1488AX 14" VGA Mono. 159. 95 
1488X 14" TTL A/f...l49.95 
1288X 12" Mono TTL. .119.95 
8484EII .28 Sup VGA. 449. 95 
8486TX .28 Non Int. .549.95 
1726X 17" Non Int. .1399.95 

DataTrain Monitor 

V272 14" Dual A/f...l39.95 

V504 14" VGA 149.95 

V602 14" Analog/TTL. 289.95 
DC519 .28 Super VGA. 449.95 
DC506 14" .52 VGA... 229. 95 
DC507 14" .41 VGA.. .349. 95 
DC509 14" .31 VGA... 379. 95 
DC617 17" Multsync. 1299.95 

PHILIPS MAGNAVOX 

14" VGA Monitor 139.95 

14" .41 VGA 299.95 

14" .31 VGA 379.95 

14" 800x600 VGA 419.95 

14" 1024x768 VGA. .. .449.95 


EPSON PRINTERS^ 

LX810 180CPS 249.95 

FX850 290CPS 449.95 

FX1050 Wide 264CPS. .599.95 
LQ200 24P 192CPS....329.95 
LQ510 24P 192CPS....399.95 
LQ850P 24P 295CPS...699.95 
LQ2550 24P 400CPS. .1299.95 

lsWM liTdlp-1^ 

PR9101 192CPS 199.95 

PR9606 330CPS 579.95 

PR2416 192CPS 299.95 

PR2418 240CPS 399.95 

PRINTERS 

NXIOOI 180CPS 249.95 

NX1020 225CPS Color. 299. 95 
NX2410 24P 180CPS...349.95 
NX2420 24P 250CPS. . .399.95 
NX2420R 24P Color. . .479.95 
RAVEN LASER 

LP-800 8PPM 1299.95 

LP-1110 IIPPM 1895.95 

HEWLETT PACKARD 
HPIII 8PPM W/Tone..2350.95 
HPIIID 8PPM W/Tone.3499.95 
HPIIIP 4PPM W/Tone.1449.95 

HPIIP 4PPM 1249.95 

DESKJET 500 300DPI..749.95 

INCOME 2400 Lnt 79.95 

INCOME 2400 Ext 99.95 

SUPRA 2400 Int 89.95 

SUPRA 2400 Ext 109.95 

2400 Int W. S/FAX.... 99. 95 
2400 Ext W. S/FAX... 119. 95 
2400 Ext W/9600 FAX. 249.95 
2400 Int MNP5 V. 42. .179.95 
2400 Ext MNP5 V. 42. .199.95 
9600 BR MNP5 V. 32. . .599.95 

a 

Quick Shut IBM 19.95 

JS606 Chaip IBM 24.95 

Analog Plus IBM/Appl.44.95 

Analog Xtra IBM 49.95 

Analog Edge IBM/Appl.34.95 
Gravis Advanced IBM.. 44. 95 


A4 DB9 Serial 22.95 

TRUE DB25 Serial 22.95 

JUKO Mouse 24.95 

GENIUS GM D321 Plus.. 49. 95 

GENIUS GM F302 59.95 

HOUSEMAN Serial 89.95 

HOUSEMAN Bus 99.95- 


llOYSTir 


NETWORKING 

ST-AS8 ARC 8Bit Star. 89. 95 
ST-AB8 ARC 8Bit Bus.. 99. 95 
ST-AS16 AR 16B Star. 149. 95 
ST BAH 8P Active Hb.229.95 
ST 4AHC 4P Act Card. 129. 95 
ST 4PH 4P Pass Hub... 19. 95 
ST EBl NEIOOO Coip..l79.95 
ST EB2 NE2000 Coip..l89.95 
ST EBW NE WD 8 Bit.. 199. 95 

MULTI USER FAMILY 
PCCOM 422/485 Port... 99. 95 
PCCOM 4 Port RS232...89.95 
PCCOM 4 Port RS422..129.95 

INDUSTRIAL CONTROLLER 
8255/53 I/O 48 Lines. 89. 95 
8555 I/O 48.Lines... .99.95 

TTC I/O 64 Lines 99.95 

12 Bit AD/DA 129.95 

IEEE Interface 229.95 

Progrom Cord 

BW-701 Eproi Writer .249.95 
EW-704 gproi Writer. 299. 95 
BW-708 Bproi Writer. 425.99 
BW-901 Eproi Writer. 199. 95 
EW-904 Eproi Writer .249.95 
ICT-302 Drai Test. . .225.95 
PAW-401 Pal Prograi.399.95 
ADP-51 8751 Writer. ..89. 95 
BW-601 Bipolar Proi. 375.95 
UPW-484 8748 Progr. .349.95 

RS-232 ADAPTER 

Reverser DB25M/P 6.50 

Null Model DB25M/F....6.50 
Surge Protect DB25M/F.8.50 
Juiper Box DB25M/F. . . .7.95 
Loopback Test DB25M/P.8.95 
Mini Tester DB25M/P. . .8.50 

Wiring Box M/P 8.95 

RS232 Linebooster. .. .49.95 
RS422A Linebooster... 59. 95 

CONVERTER 

RS232-RS422 Conv 49.95 

RS422-RS232 Conv 49.95 

RS232-RS422 Tvo Way.. 69. 95 

SR232-RS485 Conv 89.95 

RS232-RS485 Tvo Way.. 99. 95 
RS232-Parallel Conv.. 69. 95 
Parallel-RS232 Conv.. 69. 95 
RS232-Parall Tvo Way. 79. 95 

TESTER 

RS232 Break Out Box.. 59. 95 
RS232 AllLines Break. 79. 95 
RS232C Quick Tester. . .8.95 
RS232 Loop Back Testr.8.95 


PLEASE ASK FOR OUR FREE CATALOG 


SCANNERS 

A4 32 Grey/OCR 299.95 

GENIUS 32 Grey/OCR.. 299. 95 
GENIUS 256 Grey/OCR. 449.95 
LTBCH Seaman 32 Gr.249.95 
LTECH Seaman 256Gr. 449.95 
CATCHWORD OCR Soft.. 149. 95 
SCANMAN W/OCR 32 Gr.349.95 

EPROM ERASER 

LER-123 Eproi Erasr.199.95 
LER-121 Eproi Eraser. 99. 95 
RU-201/T Eproi U.V. .139.95 

MANUAL DATA SWITCH BOXES 
DS252 25 Pin AB Svit.19.95 
DS254 25 Pin ABCD Sv.29.95 
DS362 36 Pin AB Svit.24.95 
DS364 36 Pin ABCD SW. 34.95 

AUTO DATA SWITCH BOXES 
DSAlOl Auto Pvr 2P...59.95 
DSA107 SAS22 Serial. .99.95 
DSA108 SS41A 4inl. . .129.95 


CABLES -DATA BOXES 


6' DB25M-Cent 36 6.95 

10' DB25M-Cent 36 8.95 

20' DB25M-Cent 36.... 14. 95 
30' DB25M-Cent 36.... 24. 95 
50' DB25M-Cent 36.... 39. 95 
Antistatic Pad Cloth.. 9. 95 

Vinyl Mouse Pad 7.50 

Mouse Pocket 7.50 

MONITOR STANDS 

S5010 12"Tilt/Svivel.l4.95 

S5014 12"Tilt/Svivel.l7.95 

KEYBOARD DRAWER 

AC0137 Sliding Metal. 47. 50 

AC0139 Under Desk 34.95 

DISKETTE STORAGE BOXES 
5.25" DISKETTE HOLDERS 
DD-180L With Lock. .. .32.50 
DD-120L With Lock.... 12. 50 

DD-IOOL With Lock 9.95 

DD-70L With Lock 8.95 

DD-50L With Lock 7.95 

DD-50 Holds 50 Disks.. 7. 50 
DD-10 Holds 10 Disks.. 3. 75 

Cardboard Mailer 0.99 

3.5" DISKETTE HOLDERS 
YD-150 Holdsl50 Dsks.32.95 
YD-80 Holds 80 Disks. 10. 95 
YD-40 Holds 40 Disks.. 9. 95 
YD-20 Holds 20 Disks.. 6. 50 
YD-lOA Holds 10 Disks. 3.95 
YD-5 Holds 5 Disks. .. .2.50 
Cardboard Mailer 0.99 


TER6 VIS^^/HC/AMX/COO/CHBqUE 

ALL rms SHIPPED BY CANPAR CR MAIL. AH) $4.00 P® ALL C.O.D. ORDERS. ALLOW TEN 
(10) BUSINESS DAYS Ft® SHEPPDC PAYDC BY PERSONAL CHEQUE. ALL lEElB 
SUBJECT TO PRI® SALE DQIVERY S. HAHXUC CHARGE OF 6Z MIN $6.00. ALL REIIRNED 
MERCHANDISE MUST HAVE AN FMA NIHBER. BE-STTOCriNG CHARGE OF 20Z. PRICES SUBJECT 
TO CHANGE WrmOUT ANY NCTICE. 


ORDER TOLL FREE 

1 - 800 - 265-2658 
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Review 


Ultinet 

Leading Edge Computers 


P ortable computing is the 
ideal when it comes to 
any working environment. 
With this notebook computer, 
users will be able to 
accomplish their computing 
tasks with ease. 

The seven pound Ultinet 386SX 
Notebook Computer provides both the 
power and the portability to satisfy any 
user. This uniquely designed unit 
provides reliabilty plus ruggedness. 

Operating with a 80386SX 
microprocessor at 8/16/20 MHz, 
with 80387SX copressor as optional, 
the Ultinet 386SX includes 1 Mb 
standard system memory while 2Mb 
to 8Mb are optional. EMS is also 
provided. The unit is fully 
compatible with MS OS/2, SCO 
Xenix, Novell, Lantastic and DOS 
software. 

The 10" Supertwist LCD with CCFT 
backlit VGA display allows users to 
view the screen in different lifting 
areas. The screen offers 640 x 480 
pixels with 32 gray scale levels and is 
the EGA, CGA, MGA and Hercules 
compatible. 

For storage of valuable documents 
and applications, the Ultinet 386SX 
offers a built-in 20 Mb - 40 Mb hard 
disk drive, which can be easily 
upgraded to 60 Mb. Complementing 
this drive is a built-in 1.44 Mb floppy 
disk drive. 

The enhanced multifunctional 
keyboard offers special function keys 
for extended operations such as visual 
display control, external display and 
traditional keyboard keypad. 

I/O ports include two serial and one 
parallel port, an optional internal 
fax/modem, expansion box connector, 
and an external video port for a VGA 
multisync monitor. 


Power is also a crucial factor when it 
comes to choosing a notebook 
computer. The Ultinet 386SX includes a 
lightweight AC/DC converter and 
battery charger combination. The 
changable and rechargable battery 
offers quick change function and is 
designed to last two to three hours per 
charge. 

The notebook, which comes with a 
carrying case, has four power saving 
modes which extend battery life to 
between three to five hours on a single 
charge. 


High performance computing is 
constantly demanded from many of 
today's power-hungry applications and 
operating environments such as OS/2 
and UNIX. This 486 computer will meet 
these needs with power to spare. 


The Ultinet 486 Computer is designed 
as a business or personal workstation 
and comes available in AT, tower or 
small footprint configurations. Eight 
compatible expansion slots are 


included. Six extended and two 
regular-bit slots support upgrades with 
a variety of AT-compatible and 
enhancement projects. 

Accompanying the unit is a handy 
User's Manual. The booklet features 
information on an overview of the 
system, main board layout and 
description, BIOS setup, and main 
board circuit. 

When it comes to speed, the Ultinet 486 
computer wins the race. Using cache 
memory, the unit is able to deliver 
applications at incredible speeds. 

Using an Intel 80486-33 CPU, 
running at 33 MHz, the Ultinet 486 is 
100% IBM PC/AT compatible. Other 
unit features include Weitek 4167 
co-processor socket support, total 64 
Mb memory on board support and 
Page or 2/ 4 way Page-Interleave 
mode, and flexible architecture to 
support 64 Kb and 512 Kb burst 
mode cache subsystems. 

For storage capabilities, there is 
support for up to 2 hard drives with 
capacities of up to 1.2 gigabytes per 
drive. There is also support for up to 
2 floppy drives in either 5.25" or 3.5" 
sizes and all capacities. 

Ports include one RS232C serial and 
one Centronics Parallel printer port. 
A 101-key keyboard is also included. 

Powerful computing and fast 
operation are combined in this one 
unit. The Ultinet 486 computer 
provides the functionality and high 
quality performance to tackle many 
demanding applications and 
environments. 


For more information contact: 
Peter Halani 

Ultinet Computer Corporation 
3200 Dufferin Street 
UnitlB&2B 
Toronto, ON 
(416)256-2000 
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Put a fax 

where your phone 
used to he 



Murata introduces two revolutionary fax 
machines which provide today’s demanding 
consumer with fully equipped personal 
communication centers for the home. Smaller 
than an 8 x 11” piece of paper, the M700 
and MZSO's design and popular feature 
combinations offer convenience and efficiency 
whether for the busy corporate executive, 
the student, for the income-producing home 
office, or for personal household use. 


fine transmission modes, switch-to-fax, 
automatic reception, small document 
transmission, pre-recorded voice prompt, 
and a 16-character liquid crystal 
display. These fully-equipped fax machines 
also serve as fully-featured telephones 
which include an answering 
machine/ second phone connection, hands- 
free dialing, call reserve, auto dialing, call 
monitor, PLUS a convenient copier 
function. Murata has redefined the fax 
industry with the M700 and M750 - the first 
fax products designed 
specifically for 
the home! 


The M700 and M750 include popular fax 
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Review 


Greff 386-40/Cache Computer 


D esigned for powerful 
functionality, this 
computer can provide work 
efficiency for many 
applications. 

Computer users rely on their hardware 
to get many jobs done both eff identiy 
and accurately. The Greff 386-40/ Cache 
Computer is designed spedfically for 
meeting such needs. 

The evaluation unit featured 128K 
Cache memory and 8 Mb main 
memory. It included a 130 Mb hard 
drive and both a 3.5" and a 5.25" 
floppy. Althou^ this computer was 
configured as a desktop model, Greff 
also offers four different case styles - 
DeskTop, Slimline, Mini-Tower and 
Full Size Tower. 

The Greff 386-40/ Cache Computer 
operates with an 80386-40 
microprocessor running at 40 MHz. As 
a desktop computer, users are offered a 
5.25" 1.2 Mb and 3.5" 1.44 Mb diskette 
drives. Additional bays remain for two 
more 5.25" devices (i.e. tape backup, 

CD ROM unit, additional hard drive) 
and one hidden bay for a 3.5" hard 
drive. Users are offered increased 
functionality with a variety of hard 
drives ranging from 44 Mb to 2 
Gigabyte. The review unit was 
equipped with a 130 Mb of hard drive 
with 64 K cache operating at 15 Ms. The 
computer includes 1 Mb of RAM 
standard and is expandable to 32 Mb of 
32-bit RAM directly on the 
motherboard. 

For external connection, the ports at the 
rear of the computer include one 
parallel port (25 pin), two serial ports 
(25 pin and 9 pin), and one game port 
(15 pin). Internally there are seven 16 
bit slots and one 8 bit slot. 

Operating with a Phoenix BIOS and 
built-in Setup routine, the Greff 


386-40/ Cache Computer offers a 
built-in clock and c^endar. MS-DOS 
5.0 comes standard for increased 
operations efficiency. 

A 101-key keyboard is included in the 
package and features 12 function keys 
with separate cursor pad. 

For enhanced operation, extended 
features include a built-in direct map 
cache controller. This employs write 
back cachability to improve cache hit 
rate. Cache RAJM is expandable to 256 
Kb from the original 128 Kb. 
Co-processor option includes 80387-40, 
Weitek3167. 

Many options are available to suit the 
needs of the user. The Greff 
386-40/ Cache Computer can be 
configured to meet any requirements. 

The hard shell casing of the unit allows 
any high quality monitor to be placed 
on top without any fear of damaging 
internal components. The rugged metal 
cover provides a durable 
surface for any computer 
visual peripheral and its 
height from the desktop 
makes it ideal for high 
quality monitor viewing. 

A complete Computer 
Operating Guide 
accompanies the unit and 
provides useful information 
for optimized computer 
productivity. This guide 
includes sections on Setting 
Up Your Greff Computer, 

Caring For Your Greff 
Computer, Keyboard 
Familiarization, What Is 
DOS?, Error Message 
Reference Guide, Hardware 
Troubleshooting, and 
Technical Support. 

Additional manuals are 
included detailing specific 
technical configuration 
information and hardware 
settings. 


Users of the Greff 386-40/ Cache will be 
pleased with this unit Not only does it 
provide high quality computing power 
but it also allows expansion with 
durability. 


For more information contact: 
Greff Computer Corporation 
80 Devon Road 
Brampton, ON 
L6T5B3 

Tel: 1-800-267-GREFF or (416) 
458-1651 

Fax:(416)458-7127 
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The Ultinet Notebook PC's are 
possibly the best-price performer in 
the PC notebook market. The Ultinet 
notebook offers you a powerful, 
lightweight computer with all the 
features and capability of a 
standard desktop system. Available 
in 286, 386SX or higher models, our 
notebooks provide complete 
portability and reliability in a quiet 
and rugged design, a must for the 
person on the go. 

You can now transfer your software 
and files very quickly between your 
primary computer and work and 
home. Now you can work while 


watching your favourite TV 
program, sitting in your back yard, 
park, or at the cottage, just about 
anywhere. 

Special features designed into the 
unit moke it the ideal notebook PC 
to carry with you. Whether you are 
an accountant, insurance broker, 
investment speciolist, lawyer, 
programmer, student, business 
executive or business owner the 
Ultinet notebook will provide you 
with instant occess to your 
computer so you do not hove to 
postpone your work for the next doy. 
Just imagine, what a relief! 


COMPUTER CORPORATION 


iIiSbSS® 


[Umn0T. je|. 256-2000 • Fax: (416) 256-1449 Circle No. 5 

ICOMPUTER CORPORATION 3200 Dufferin St., Units IB & 2B • Toronto • Ontario • M6A 2T3 




comJjK 

PC Graphics for 


Amazing special effects 

• envelope (warp) text and graphics 

• simulate 3D with perspective function 

• extrude to give depth to text/graphics 
blend between shapes and/or colors 


Incredible type control 

• over 1 50 fully scalable outline fonts 

• see exact fonts on-screen 

• paragraph and multi-column text 

• import ASCII text files 

• fit text to a curve 

• create your own fonts or symbols 


Superb value 


over 4000 symbols and clipart images 
dotted and dashed line styles 
over 80 arrowheads 
dozens of vector and bitmap patterns 
free Pantone* license 
24 bit color supported 
3 1 import/export filters 
CorelTRACE - batch autotrace utility 
MOSAIC - visual file manager 
WFNBOSS - typeface converter 


Cirde No. 6 on Reader Service Card 


Call customer sen'ice: (613) 728-8200 for information and a free demo disk 
*Pantone, Inc.’s check-standard trademark for color reproduction and reproduction materials. 

Requires MS-WINDOWS 3.0 












Review = 

IBM Personal System/1 


D esigned primarily for 
home use, this new 
computer offers easy to use 
features without the hassle of 
extensive setup or operation. 

The IBM Personal System/1 computer 
(PS /I), distributed in Canada by 
Beamscope Electronic Entertainment, is 
one of the most user-friendly 
computers to appear on the market in 
recent months. 

Available in a ready-to-use package, 
the PS /I includes a display monitor, 
keyboard, modem, mouse and 
programs. Keeping the plug-and-play 
idea in mind when being developed, 
users can take the PS/ 1 out of the box, 
plug in a few cords, turn it on and 
begin. Using a point and click mouse, 
with an easy-to-use graphical user 
interface, users can begin computing 
almost immediately. 

Users who work on presentations, 
letter writing, or spreadsheets will 
discover that the PS/1 helps to 
coordinate and store vital information 
necessary to complete that essential 
task. 

When using the PS/1 users are able to 
take advantage of the simple 
instructions and Help directions 
whenever needed. The PS/1 is 
designed to be easy to setup, easy to 
learn, and easy to use. The computer 
has been developed to give users the 
ability to more effectively balance the 
time spent at the office and at home. 
With a variety of powerful options, the 
computer gives users the flexibility to 
run numerous business and other 
programs. 

The PS/1 includes: an IBM Photo 
Graphic display for crisp, dear colour 
or black and white screen images; an 
IBM Selectric Touch keyboard for 
comfortable use; an 80286 processor 
running at 10 MHz to handle 
information at high speeds; a 30 Mb 
fixed disk drive; a 3.5" 1.44 Mb diskette 


drive to keep and carry large amounts 
of data; a built-in 2400 bps modem for 
high quality communications; and 512 
Kb or 1 Mb standard memory. 

The PS/1 also indudes various pieces 
of software designed to increase 
productivity while providing 
easy-to-use functionality for the user. 
Standard software indudes the IBM 
Disk Operating System (DOS R 4.01), 
Microsoft Works 2.0 (which includes 
word processing, spreadsheet, database 
and communications systems), the IBM 
PS/1 Computer System Tutorial and 
Microsoft Works Tutorial, and an 
Online Users' Qub service. 

With the PS/1 available to fit the 
various needs of users, many options 
are available depending on the unit 
selected. Optional features include 
5.25" 360 IQ) or 1.2 Mb diskette drive. 


adapter card unit with three card slots, 
audio card or audio card and joystick, 
and second joystick. 

When you want easy to setup, easy to 
learn and easy to use computing, the 
PS/1 has been designed to meet your 
need. Various upgrade options are 
available to fit whatever your 
computing need. The IBM Personal 
System/1 can do the job for you. 


For more information contact: 

Beamscope Electronic 

Entertainment 

35 Ironside Crescent 

Scarborough, ON 

MIX 1G5 

Tel: 1-800-268-3521 

Fax:(416)291-5721 
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Review 

Orion 486 
Computer 


T he processing power of 
the 80486 is available in 
this traditional desktop 
computer from Orion 
Electronics Supplies. 

The Orion 486 Computer offers users 
the potential to exploit power hunger 
applications through the high quality 
performance of this unit. 

With a 33 MHz 80486 board, the Orion 
486 Computer has maximum on-board 
memory of 32 Mb. This meets the 
requirements for multi-user operations 
su^ as UNIX. Housed in a traditional 
desktop configuration (which is also 
available in various configurations such 
as full or mini tower), this unit will suit 
a workstation or complex application 
setting. 

The 80846 board is based on the 32-bit 
80486 microprocessor and the high 
performance OPTi chipset. This system 
is fully compatible with IBM PC/AT. 
With an internal system cache memory 
system of 8 Kb memory size, the CPU 
80486 can operate at virtually zero wait 
states. The motherboard also comes 
with an external cache of 128 Kb that is 
expandable to 256 Kb. 

A fast 32-bit memory expansion slot is 
provided for a memory daughter 
board. The installation is explained in 
the User's Manual. An extra 8 Mb of 
memory can be added to the system 
through use of the daughter board. In 
addition, 8 SIMM sockets are provided 
on the board. 

The User's Manual, while appearing 
spartan in detail, does provide the user 
with the essentials to understand and 
operate the computer. This booklet 
includes a listing of features. 
Installation, Jumper Settings and 
Connector Pin Assignment, System 


Clock Speed Selection, and CMOS 
Setup Function. The Appendix sections 
are provided for the more advanced 
user. Addressing the memory and 
technical side of the unit, these sections 
feature information regarding the 
Daughter memory board, 32-bit 
memory assignment, system board 
layout, and a PC/AT system technical 
reference. 

Both MS-DOS 5.0 and Windows 3.0 can 
be pre-installed on the hard drive at 
Orion. The forethought of installing 
this essential software gives the user 
one less thing to be concerned with 
when setting up the system. 

The computer face includes light 
indicators for power, turbo and hard 
drive operation. In addition, a 
keyboard security lock, ON /OFF 
switch, a 3.5" drive, and a 5.25" drive 
are all included on the front of the 
computer. The unit also includes a 
101-key keyboard. 

At the back of the computer, 
connections are provided for peripheral 
installation. Ports are provided for 
monitor, mouse, and printer. Extra slots 
are available for additional computer 
enhancements. 

The Orion 486 Computer provides the 
power and performance to run the 
most demanding of applications. 
Designed for expansion, the Orion 486 
has the room to grow while delivering 
high quality results. 


For more information contact: 
Orion Electronics Supplies Inc. 

40 Lancaster Street West 
Kitchener, ON 
N2H4S9 

Tel: (519) 576-9902 
Tax: (519) 576-9028 


Leading Edge 
Computer Market 
Shows Growth 

R ecait studies reveal that the 
Canadian personal computer 
market has experienced a growth rate of 
9.0% to 771,400 units. Its revenue grew at 
a rate of 10.5% to $2,033 billion. Seva^al 
factors contributed to the relative stability 
of the pa'sonal computer industry in 
1990. Downsizing, and the incumbent 
growth of networks of personal 
computers, continued to enhance the 
industry. Significant new product cycles, 
such as notebooks and workstations, 
gathered stream as product offerings 
increased. IBM and Apple addressed the 
homebound user aggressively with the 
PS/1 and the Classic. Windows 3.0 
offered improvements in personal 
productivity with its increasingly 
functional graphical user interface. 

A study of the market by segment 
reveals that the Scientific/Technical 
segment experi^iced the strongest growth 
in 1990. Unit shipments increased by 
23.9% to 54,500 while revenue grew by 
19.6% to $425.2 million. This market 
segment is showing impressive growth 
due to two factors. Users are developing a 
need for platforms running technical 
applications (such as CAD/CAM), while 
pa-sonal workstation products made vast 
improvements in price/performance 
ratios, spurred on by IBM’s entrance into 
the market with the RS/6000. 

The Business and Professional 
segment grew by 10.4% to 474,200 units 
in 1990. Revenue for this segment was 
$1,394 billion, an increase of 8.4% over 
1989. Downsizing and the popularity of 
local area networks contribute to these 
results. In addition, new product cycles, 
such as notebooks and systems marketed 
for the homebound business user are 
creating a market for secondary 
equipment. 

The Home and Hobby segment grew 
the slowest in 1990. Unit shipmaits 
increased by 1.1% to 160,800. Rev^ue in 
this segment grew by 8.2% to $105.1 
million. Although more people are 
purchasing PCs for their home which 
offer some of the functionality of their 
desktop at the office, strictly 
home-oriented applications have not 
exited the marketplace yet. 

Information supplied by IDC Canada. 
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Review 


The Hewlett-Packard Vectra 


486/33T 


P oised on the leading 
edge of PC technology, 
the Vectra 486/33T offers 
state of the art performance 
from a company with a 
pronounceable name. 

Steve Rimmer 

It's frequently said that no one even got 
fired for choosing IBM. It may not be 
verbalized as often, but the same 
usually holds true for Hewlett-Packard. 
While not quite as quickly thought of 
when one finds a desk that lacks a 
computer, Hewlett-Packard's Vectra 
systems have offered some pretty 
impressive performance for some years 
now. 

Perhaps the most attractive aspect of 
the new Vectra 486/ 33T is the company 
behind it. While the system itself is 
truly impressive, it's probably just as 
worthwhile to note that it's built by a 
manufacturer who will unquestionably 
be around to service it long after many 
contemporary imported computer 
companies have dissolved into 
unanswered telephones and far Eastern 
post office box numbers. 

Unlike a mid-range PC - which you 
might arguably buy just to have a 
computer to work with - the cost of the 
Vectra 486/ 33T presupposes that you'll 
probably have some serious work to do 
with it. Aside from being a well 
designed, well engineered system, the 
Vectra comes with a one year on-site 
warrantee. If it should do something 
untoward, someone from 
Hewlett-Packard will come and fix it so 
you can get back to work. You need not 
winch it into your trunk and drive it to 
the other end of town for a few weeks 
in the shop. 


Floor Model 

The "T" in Vectra 486/ 33T stands for 
tower. The system comes in a tower 
case which lives beside you desk rather 
than on it, a growing tend in 80486 
based computers. This not only frees 
up a substantial bit of desktop real 
estate - it also allows the system 
monitor to reside at a mudi more 
comfortable level for most users. 

The 80486 processor in the Vectra 
486/33T runs at 33 megahertz - you 
might have deduced this from the 
name as well. Working at about fifty 
times the speed of a first generation 
IBM PC, it runs even really processor 
intensive software with amazing speed. 
Consider that it will recalculate in a 
minute a spreadsheet which would 
take almost an hour to recalculate on a 
stock PC. 


For many users the Vectra 486/33T will 
look like the personal computer to end 
all personal computers. As long as you 
have a five figure Visa limit it makes a 
superb interactive system. However, 
it's worth noting that it can also serve 
as a powerful network server. With the 
appropriate hardware, it can serve up 
to a hundred terminals as a Unix 
platform. 

The 80486 processor is actually a 
slightly faster version of the 80386 chip, 
with the addition of an integral math 
coprocessor. The latter makes the 
Vectra 486/ 33T a good choice for a 
CAD workstation, too - applications 
such as AutoCAD can't even imagine a 
world without a lot of floating point. 

Unlike many 80486 based computers, 
the Vectra 486/33T includes a socket 
for a Weitek math co-processor. While 
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Review 


Vectra 486/33T conVd 

your accounting department may 
question why you need yet another 
math co-prcxcssor, having just bought 
a system which has one built in, the 
Weitek chip can outperform the 80486' s 
internal floating point hardware. If 
you're running CAD software on the 
Vectra and you need a bit of extra 
performance, having recourse to a 
Weitek co-processor is a very powerful 
option. 

The Vectra 486/33T has some 
impressive hardware inside its tower. 

This includes eight 32-bit EISA 
expansion slots. It comes with four 
megabytes of memory, expandable to 
64 megabytes. I would imagine that 
even Microsoft Windows would be 
satisfied with 64 megabytes of memory, 
if only just. 

It's worth noting that this is all zero 
wait-state memory. 

One of the performance enhancements 
of the Vectra 486 /33T which really 
makes a dent in the execution time of 
applications run on it is its 128 kilobyte 
external fast instruction cache. A 
processor instruction cache works more 
or less like a disk cache does. The 
memory in which program code 
resides is relatively slow. Cache 
memory is a lot faster. Because the 
nature of software frequently sees the 
processor executing the same code 
repeatedly, a cache allows the 
processor to reduce the time it takes to 
fetch instructions from memory by 
storing frequently used bits of code in 
the cache. A large cache, such as the 
one in the Vectra, means that a 
substantial part of your current 
application can be cached, allowing the 
processor to “cheat" very effectively. 

The Vectra 486/33T can be equipped 
with a variety of hard drives based on a 
bus-mastered SCSI-2 controller. Hard 
drives holding up to a gigabyte are 
available. Once again. I'm quite certain 
that Windows could fill a one gigabyte 
hard drive, but it would take longer 
than usual to do so. 

A growing number of new systems are 
appearing with SCSI hard drive 


controllers. While they don't offer a 
performance improvement over some 
of the older proprietary smart 
controllers per se, they do offer a lot of 
flexibility. Because it's based on a SCSI 
host adapter, you can add additional 
storage devices to the Vectra 486/33T 
without worrying about incompatible 
controller cards and without tying up 
additional slots. The basic SCSI host 
adapter which comes with the machine 
will control a DAT tape backup drive, a 
conventional streamer, a CD-ROM 
drive, an optical disk drive, a Syquest 
removable hard drive and severd other 
specialized devices in addition to 
simply running your conventional hard 
drive. It can handle up to seven 
individual drives. 

The SCSI-2 adapter in the Vectra 
supports the new fast SCSI standard, 
which means that it will be compatible 
with fast SCSI storage devices when 
they appear. 

The hard drives which are available for 
the Vectra 486/ 33T are said to have a 
mean time between failure rate of 
150,000 hours. This is a bit over 
seventeen years if you turn your 
computer on and never switch it off 
again. 

Very Large 

Programmable Calculator 

It's hard to dislike the Vectra 486/ 33T. 

It's a very comfortable to computer to 
work with, and presents a feeling that it 
has been crafted, rather than merely 
assembled from off the shelf parts. 

Even the keyboard is agreeable - 
keyboards seem to have been a dying 
art form of late. 

I ran a number of applications and 
benchmarks on the Vectra 486/ 33T. 

This included Windows, Excel, my 
ancient and exceedingly cranky copy of 
WordStar, numerous deliberately nasty 
benchmarks and Personal Composer, a 
music scoring program. The latter, 
while unlikely to actually turn up in a 
business environment, is one of die 
more exacting pieces of software I've 
encountered. Confronted with a less 
than compatible computer, it vents its 
displeasure by crashing. 

Nothing crashed on the Vectra. 
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Windows was positively breathtaking, 
screaming along at speeds which 
would have been science fiction a year 
ago. None of my benchmarks 
complained, even the ones which ran in 
protected mode and don't get along 
well with reality in general. 

The only arguable drawback to the 
Vectra 486/33T is its price. Starting at 
over twelve grand without a hard 
drive, the Vectra systems are 
considerably more expensive than 
many other 80486 based systems. They 
cost about double what a low-rent 486 
clone from Taiwan will set you back. 

Having suffered through several 
generations of low-rent clones, I would 
consider the Vectra 486/33T pretty 
seriously if I were shopping for a 
system in this class. Unless you only 
want a machine to play computer 
games on, the object of buying a PC is 
usually to get some work done. While it 
may cost a lot more than some 
machines, the Vectra 486/33T strikes 
me as a computer which will continue 
to do what it's told to do for the 
foreseeable future. There are a lot of 
machines which can easily beat it out 
for price that don't inspire anything 
like the same level of confidence. 

When your motherboard goes up in 
smoke as you're struggling to meet a 
deadline, having saved a few thousand 
dollars probably won't seem like it was 
a terribly good idea. 


For more information contact: 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
Mississauga, ON 
1AV1M8 
Tel: (416) 678-9430 



^Save with Greff!’ 

Greff System 386SX only $709.00 or lease @ $1 8.71/mo 
Greff System 386-25 only $1,459.00 or lease @ $38.50/mo 
Greff System 486-25/Cache only $2,135.00 or lease @ $56.34/mo 


Greff Computer Corporation manufactures, services and supports a 
comprehensive line of affordable, high performance personal computer systems. 
Our 286, 386 and 486 computers boast some of the most competitive prices in 
the industry. Because you buy direct from our manufacturing facility. Right 
here in Brampton, Ontario. Eliminate the margins and mark-ups of computer 
stores. Price is just one reason thousands of informed PC purchasers trust 
Greff for their PC needs. Read 14 other reasons. 


1. Flawless hardware and software 
compatibility. To ensure a long, fruitful life, 
Greff computers maintain compatibility with 
the past, present and future. MS-DOS, OS/2, 
UNIX, Novell NetWare or Windows 3.0 to name 
a few. This makes Greff PCs a wise decision for 
serious computer users. 

Blazing Speed 

2. Breathtaking speed and performance! 
Leading-edge technology. Greffs 486-33/Cache 
EISA puts a " mainframe on your desk **. 

3. All Greff products are backed by a one year 
parts and labour warranty. Outstanding 
technical support at your fingertips. Almost any 
question you may have about your Greff system 
can be answered over the phone. Toll-Free. 

4. Nationwide service contracts available. Our 
on-site service plan boasts 4 hour response time. 
The carry-in depot service is available at 23 
convenient centres across Canada. These 
optional service upgrades are available for a 
nominal fee, starting at under $11.00 a month. 

Expand it! 

5. Outstanding expandability. Need hard drive 
storage? Greff has options all the way up to dual 
677Mb drives with 14ms access for a colossal 1.3 
gigab34;es of storage capacity! Want colour? 
Greff can provide you with a 16-bit VGA display 


for a brilliant rainbow of fast, vivid colours. 

6. Different users have different needs. Tailor a 
Greff computer to your exact requirements. 
Greff manufactures eleven computer systems, 
ranging from the economical 286-12 to the 
awesome 486-33/Cache EISA. You can even 
choose the case to best suit your need. (DeskTop, 
SlimLine, Mini Tower or Full Size Tower) 

7. We configure your computer to your exact 
needs, then burn-in everything, add-in boards 
and all, to make sure the entire computer works 
perfectly. Proven reliable - time after time, 
“...reputable suppliers of well-built PC 
compatibles.” (Computing Now!) 

8. Easy payment options. Use your Visa, 
Mastercard, Cheque, Cash or Corporate 
Purchase Order. 

Lease-to-own from $14.12 a month 

9. Save your cash! With Greffs flexible lease 
plan, you can arrange a payment schedule to fit 
your budget and cash flow exactly. Lease-to-own 
a Greff computer from $14.12 a month . (O.A.C.) 


subscription, just call. It’s yours. Free. 

11. Rave Reviews: “Overall, Greff seems the 
perfect example of the new breed of computer 
retailer, combining innovative marketing 
techniques with a strong commitment to after- 
sale-support.” (Computing Now!, August 89) 

12. Insured, prompt delivery. Anywhere in 
Canada. 

13. Many extras included in the Greff price. 
Look at these standard features, for which you 
would normally expect to pay extra. A minimum 
1Mb of RAM, 5.25" 1.2Mb or 3.5" 1.44Mb diskette 
drive, one parallel, two serial and one game port, 
built in clock & calendar, enhanced 101-Key 
keyboard, and a dual floppy/hard disk controller. 
All included. 

14. In addition to the fantastic value of Greff 
computers, you will find a complete selection of 
monitors, tape backups, hard drives, printers, 
memory upgrades, math co-processors and even 
computer supplies priced to save you money . To 
receive your Greff ‘Computer Savings Pak’, just 
call. It’s yours. Free. 

Order today, or find out more about 
Greff’s comprehensive line of 
affordable, high performance personal 
computer systems. 

Call (416) 458-1651 or fax your 
business card to (416) 458-7127. 


10. Free Newsletter. Greff publishes a quarterly 
newsletter dubbed ‘Fresh from Greff. It keeps 
you informed of new products, updated prices, 
important new services, and much more. Over 
18,000 businesses and individuals already 
receive this free publication. To start your 
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What's our Secret? 



International Sales 
Over $1/2 Billion 


Number of Employees 
7,400 


Manufacturing Facilities 
Over 1 million Sq. ft. 


Hire the finest people, provide them with extensive market 





Operate a research 
and development 
facility in Richmond 
British Columbia, which employs over 50 engineers and is 
responsible for the development of VTECH chip sets which are 
utilized in VTECH products worldwide. 


fffflASER 

VTECH LASER COMPUTERS LTD. 

1 -800-GO-LASER 


The results are innovative 
designs which allow us to 
deliver new products at 
competitive prices. 
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research, give them the best tools, and let them go to work. 







FEATURE 


Goodwill 

GOS-643 

40MHz 

Oscilloscope 

A precision, comprehensive dual-trace scope for 
general-purpose work from Duncan Instruments 


by Bill Markwick 


D uncan Instruments of Toronto 
is pleased to offer the Good- 
will GOS-643 40MHz Oscil- 
loscope. The Good Will In- 
strument Company of Taiwan has built 
up a solid reputation for precision test 
equipment at economical prices (you 
may find their trade name in North 
America is more often known as 
“GW”). The GOS-643 is no exception. 
It’s a dual-channel, 40MHz (-3dB 
point) scope with a sensitivity of ImV 
per division and a 6" (diagonal) rectan- 
gular CRT (8 by 10 divisions). The 
GOS-643 is the scope reviewed here. 
Ideal uses would be general testbench 
work, R&D, production, etc. 

Unique features include a tempera- 
ture compensation circuit to prevent 
E>C shift and consequent straying of the 
beam, a 12kV acceleration circuit for 
bright images at high sweep speeds, and 
a linear focus that is maintained regard- 
less of intensity changes. The manual 
introduction mentions “light-torque” 


switches laid out in a logical way for 
ease of use. 

On the rear panel is a four-position 
voltage selector fuseholder and a 
removable line cord. Four plastic feet 
let the scope safely sit vertically, and 
slots in them serve as a storage winder 
for the line cord. Other rear panel fea- 
tures include a BNC for Z-axis (inten- 
sity) modulation, a BNC for Channel 1 
output and a ground post. 

First Impressions 

On the rear panel, the storage space for 
the line cord is a blessing if you use it as 
a portable, as is the light weight (7. 1kg). 
On the front, the controls live up their 
billing. All switches and buttons work 
smoothly with almost no effort or noise; 
the quality feel is that of a much more 
expensive unit. Layout is uncluttered 
and very easy to use. 

The CRT traces, once aligned (just a 
tad of trace rotation needed), never 


drifted from a cold start to several hours 
of use (incidentally, the power con- 
sumption is listed at 50 watts maxi- 
mum — the efficiency of the design 
meant that the scope never got more 
than slightly warm). 

The claimed focus-stability feature 
seemed to work; there was little change 
over a wide intensity range, although 
overly-bright settings produced the 
usual blooming of the traces. The 12kV 
acceleration circuit did indeed produce 
clear images at the very highest sweep 
speeds, but some tweaking of the inten- 
sity was required. 

A small point: the illuminated 
graticule needed better shading or 
alignment of the light bulbs. They’re 
fitted at the bottom and produced un- 
even illumination of the screen if they 
were turned up brightly enough to light 
the graticule rulings. 

seeSQOipt,page33 
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Figure 13. The Completed Variable Motor Speed Control 


Basic, conf d.from page 23 

that the firing time was too long in the 
prototype. This caused the circuit to fire 
erratically at low speeds because the 
capacitor would charge up part way on 
each half cycle, finally reaching the 
firing point at unpredictable times, turn- 
ing on the triac for a short burst of 
speed. The effect was that, as the poten- 
tiometer was turned counter-clockwise 
(increase of resistance), after a certain 
point the drill would periodically surge 
to a higher speed. I used my oscillo- 
scope to check the timing of the 
capacitor charge/firing/discharge curve 
and found that it was too slow. After 
experimenting I found that a slightly 
smaller value of capacitance (0.047 |xF 
instead of 0. 1 |iF) and a resistance of 24 
k ohms in series with the 50 k ohm 
potentiometer gave a satisfactory con- 
trol range from very slow to, almost, 
full speed output. 

One final comment about the opera- 
tion of the circuit: In last month’s seg- 
ment I included some timing diagrams 
which showed how the relaxation oscil- 
lator was used to fire the power triac 
through the opto-triac. These were cor- 
rect as far as Aey went but if you end up 
troubleshooting this circuit with an os- 
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cilloscope you will 
see waveforms which 
look slightly different, 
especially with 
respect to the full- 
wave supply to the os- 
cillator. Figure 12 
shows the same 
timing diagram as 
before but includes 
the actual supply 
waveform, as seen 
across the 5.1 volt 
zener diode. You will 
note that whenever the 
UJT fires, the supply 
voltage drops to zero 
for the rest of that 
cycle. This is because, 
as soon as the UJT 
fires, which turns on 
the triac, there is no 
longer any voltage im- 
pressed across the 
UJT circuit. The 
power triac is con- 
nected directly across 
the UJT circuit and 
when it turns on it be- 
comes a short — a 
closed switch — which has practically 
no voltage dropped across it. Until the 
cycle ends and the triac turns off, the 
voltage across the firing circuit is zero. 
After the end of the cycle the triac turns 
off and the whole thing starts over 
again. 

The important point here is that, 
when testing with an oscilloscope, the 
supply voltage waveform (measured 
across the 5.1 volt zener diode) will 
look like a pulse which gets narrower as 
the speed of the drill is increased. 

Conclusion 

In spite of the ‘chasing around’ required 
to get set up to do photographic printed 
circuit boards, this is not a difficult 
project and the finished product worked 
with a minimum of after-construction 
troubleshooting required. If you try to 
build it you may find that an oscillo- 
scope would be useful to determine ex- 
actly what is going on in the timing and 
firing circuits. In this article I pu^sely 
described the details — and options — 
of many of the steps so that those of you 
who are new to building projects might 
gain some perspective on the process. 
Hopefully this will help you to get 
started... 

Next time... How about some op 
amps and comparators? See you then. □ 
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Things from the Dark Side and the Imagination 
of Nikola Tesla 



An 1894 New YorkTimes Drawing of Tesla 


T here was a dark side to electri- 
cal invention in the late 19th 
century. While converting 
electricity into everyday ap- 
plications, the inventor himself b^ame 
imbued by his medium, working in 
laboratory shadows, using fingers black 
with soot, and reeking of burnt ozone, 
acid — and brimstone. 

Early in its development, electrical 
experimentation was closely associated 
with the occult By the 1890s, both 
newspaper reporters looking for good 
copy, and scientists seeking names for 
themselves reported the industry’s 
progress as if it was clandestinely 
tinkering with hell. 

Moreover, the world of electricity 
was charged with occult terminology. 
Scientists were called “wizards” or 
compared with Greek gods, or pictured 
as grabbers of forbidden power. Their 
medium was equally mystical. 
Electromagnetic energy supposedly 
travelled in “ether”, a mysterious fluid 
invisible and omnipresent. Electricity 
seemed to flow from an invisible world 
and carry inestimable power. It was the 
stuff of lightning bolts, and possibly 
divine retribution. 

It was probably for this reason, rather 
than technological snarles, that direct 
current was consistently chosen over 
alternating currents almost to the end of 
the 19th century. Alternating currents 
were deadly (the fluid chosen for 
electric chairs), a lot more complex to 
work with, and more importantly, rep- 
resented a complete abandon to a still 
mysterious and little-known force. 

Although Westinghouse is often 
cited as Edison’s rival who promoted 


AC, in many respects it was one of 
Edison’s previous employees, Nikola 
Tesla, who eventually cut off direct 
current’s application in everyday life 
and ushered in the era of high power AC 
electrical use. 

When Tesla arrived to the U.S. in 
1884, he found North American in- 
dustry completely entrenched in 


Edison’s direct current systems. The 
engineer, however, was carrying in his 
luggage one of the great electrical 
breakthroughs: a prototype of his now- 
famous AC inductive motor which 
when powered, whirred silently with a 
rotating magnetic field. 

It must be remembered that Edison’s 
world was a relatively small one, a fea- 
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Life Expectancy 

LEX is intended to be an entertaining way to 
evaluate your life style by “predicting** how 
much longer you have to live. Obviously, there 
are no guarantees, but we have done the best we 
can with available data. The program is graphi- 
cal, interactive (obviously) and Td like to add 
very useful. In addition to providing a prediction 
of your life expectancy, LEX allows you to 
modify this prediction by changing one of the 
parameters, for example, the amount of red meat 
you eat or the amount of aerobic exercise you get. 
The program was written with great love by a 
person recovering from quadruple bypass 
surgery. It was created with the desire to en- 
courage people to live long and enjoyable lives. 

Eclipse 

This little program calculates the date and time 
(forward or backwards in time) of any solar or 
lunar eclipse. 

Gravity 

Welcome to Gravity 1.0! 

Have you ever wondered if planets can have 
stable orbits around a binaiy sun? Have you ever 
wondered what it would be like if a Jupiter- sized 
planet were to pass through our solar system? 
Perhaps you feel that life on Earth would be more 
fun if only our planet*s orbit were not so boring. 
Gravity is designed to let you explore all these 
possibilities; it is designed to give you an intui- 
tive feel for how a system will behave. By simply 
placing planets and dragging vectors you will be 


AMPTOOLS 

Amptools is a wonderfully designed, easy to use 
program to automatically calculate the wire size, 
fuses, crossover capacitors and other functions 
when setting up a speaker system. Save hours of 
time and tedious calculations with this simple 


able to create entire solar systems and watch them 
behave under the influence of gravity. This pro- 
gram requires Microsoft Windows 3.0. 

Chemistry Tutor 

Chemistry Tutor is an excellent interactive pro- 
gram that teaches chemistry to kids (of all ages). 
The program starts by explaining the basic con- 
cepts of atoms and how they combine to form 
molecules. The program lets you move atoms 
together to combine them into rrwlecules and, at 
the same time, explains the rules for these com- 
binations. A must for anyone with curious kids! 
Requires EGA or VGA screen. 

Almanac 

Almanac is a calendarAnformation utility for the 
Microsoft Windows operating environment. It 
provides traditional calendar displays in month 
and year format as well as a popup desk set for 
day-to-day notes and schedules. Global con- 
figuration parameters can be configured to select 
the face and size of the display fonts used to 
compose the calendar, and the position and size 
of the main and popup windows. Configuration 
flies (auto-load modules) and overlays allow you 
to customize calendars for all of your business 
and personal needs. The types of events Almanac 
will calculate include weekly, monthly, and an- 
nual events by day or date, as well as birthdays, 
wedding anniversaries, and others. Up to ten 
overlays may be specified in a configuration file. 

In addition. Almanac auto-load modules allow 
you to configure options for calculating religious 
holidays (Christian and/or Jewish), phases of the 
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program. Just answer the prompts, type in the 
information and the answers are immediately 
presented to you. 

Resistor Band Decoder 

Do you have trouble remembering the standard 
resistor colour codes and have fits trying to apply 


moon, and calendar mode (Gregorian/Jewish). A 
location data base is used to select a geographic 
location for each auto-load module. This infor- 
mation is used to calculate the time and azimuth 
of sunrise and sunset for each day. All of the 
menu selections under *Config* are stored in the 
auto-load module except the master directory 
path. 

Psychiatric Medical 
Database 

PsyMed is quick reference guide to the 
psychotropic medications. The software provides 
quick and easy access to over 130 medication 
definitions commonly needed by Mental Health 
professionals and others. With PsyMed you avoid 
the drudgery of searching through various 
medication books to find the medication you 
need information on. The information can be ac- 
cessed instantaneously by various PsyMed 
“search** functions or by keying in a complete 
brand name spelling. 

PsyMed provides condensed Indications, Ad- 
verse Reactions, Dosage, and Visual Identifica- 
tion information on all psychotropic medications 
contained in its* files. 

Note: This program is really big, so it re- 
quires either a high density floppy drive or 
a hard disk to unarchive it. 


$24.95 (Two Disk Set) 


the multiplier? Well here is a simple utility which 
makes extensive use of the IBM extended char- 
acter set and the 16 colours available in 
EGA/VGA 80 column colour text mode (uses 
monochrome too) which makes it easy to get any 
resistor value. 


The Resistor Band Decoder is a small 
useful utility which will give the value in 
ohms of a standard resistor given the colour 
of the bands which appear on the resistor. 
The program is simple enough to use, just 
start the program and it will prompt you for 
a two letter code for each band. The codes 
are available on the screen at all times. A 
representation of the resistor appears on the 
screen, and the colour bands will appear as 
you enter the codes for each band. Once 
you have entered all four colour bands, the 
resistor value and tolerance is displayed. A 
prompt to decode more resistors appears on 
the screen. The program terminates when 
you do not want to decode any more resis- 
tors. 

Listening Room 

Listening Room is software designed to 
minimize the effects of standing waves by 
determining desirable speaker and listener 
placement within the audio environment. 
Sitting in room locations where hot spots or 
nulls are absent provides a more natural, 
smoother response, removes the need for 
excessive equalization and reduces tran- 
sient decay time. 

The Listening Room runs on any IBM 
compatible machine with DOS 2. 1 1 or bet- 
ter, 256K of RAM and Hercules com- 
patible, CGA colour, EGA colour and 
VGA colour monitors. 

Standing Waves 

Due to the nature of home listening en- 
vironments, low frequency standing wave 
patterns develop within the room which 
alter the apparent FREQUENCY 
RESPONSE and TRANSIENT DECAY 
TIME of the audio playback system. Stand- 
ing waves exhibit themselves as pockets of 
low and high acoustic pressures and may be 
readily observed by walking around within 
the listening room while steady state, bass 
rich material is being reproduced. The 
response variations, which can exceed 25 
db at different listening positions, cannot 
be properly compensated for by an 
electronic equalizer. 


Of the various solutions to the standing 
wave problem, adjusting the loud-speaker 
and listening positions is the least expen- 
sive, most practical and often the most ef- 
fective solution for the average homeowner 
or apartment dweller. If you are currently 
considering extreme measures to improve 
what your believe to be a problem room, 
use this program first Many times, no fur- 
ther work will be required. 

cw 

CW was written to help prospective hams 
overcome what many perceive to be the 
biggest obstacle to obtaining an amateur 
ra^o license — Gleaming the Morse code. 
There are numerous programs available in 
the public domain which send Morse code 
via a PC’s speaker, but most are very 
limited and are written in BASIC, which 
requires a clumsy interpreter. CW seeks to 
provide a comprehensive program which 
provides sevei^ modes of learning and 
practising the code. The best features of 
other programs are included and many new 
features have been added to those pre- 
viously available. 

Hampac 

Hampac is a wonderful program for 
anyone who is concerned for amateur 
ra^o, especially someone who is studying 
for their government test. It is an interactive 
program that asks questions and lets you 
answer. It also grades you on your answers. 
The program includes a novice theory test, 
a technical test, an advanced test, morse 
code practice, a simple calculator and a 
module to let you calculate four different 
types of antennas. 

HOWTOFAX 

Receiving Weather Sateiiite 
Imagery: A Beginner’s Primer 

Dedicated to satellite tracking, decoding of 
NOAA/Soviet meteorological satellite 
telemetry, and Digital Image Processing of 
satellite pictures. 


How to Receive APT Pictures 
From the NOAA Satellites 

So you have decided you want to receive 
the NOAA and Russian METEOR orbiters 
and you have a radio that receives 137.500 
MHz and a computer. So now what do you 
do? This short dissertation will steer you in 
the correct direction. 

Cordless 

Ever wondered how to listen to cordless 
phone conversations. What frequencies are 
they on? Well here’s the frequencies for the 
new cordless phones. You can set the chan- 
nels up on most scanners so you can listen 
in on the neighbourhood gossip, etc. 

Y ou should be able to hear both sides of the 
conversation on either the base or handset 
frequencies due to the telephone hybrid cir- 
cuitry. 

Yagi 

YAGI-UDA helps work out YAGI an- 
tenna calculations. Just run It., it ex- 
plains itself. 

BDS 

BDS is an engineering calculator that pops 
up from within any application. Just run it 
to load it into memory and hit Alt plus the 
tab key to make it appear. 

BDS will calculate distance & azimuth, 
coordinates, depression angle, wavelength, 
FM blanketing contour, distance to r^o 
horizon and inductance and capacitance. It 
will also function as a metric converter — a 
handy piece of software to have around. 


$24.95 (Two Disk Set 


This disk was created for Moorshead 
Publications by Chuck Ander, editor 
of Electronics & Technology Today 
magazine. 


Almost Free Electronic & Scientific Software Order Form (please print) 
Please send me; Volume 1 □ Volume 2 □ (Check volume(s) desired) 

Check type of disk desired: 5 Va“ □ 3 Vz □ 

Please Enclose: $24.95. per volume = $ + postage $1 .50 + 8% Ont. SalesTax 

+ 7% GST = Total $ 

Bill my □ Visa □ M/C □ A/E Credit Card # Expiry Date: 

Name: 

Street: ^ 

City: Prov/State ^Codej 

Signature 

You may order by phone (416) 445-5600, or FAX (416) 445-8149, or return this order form with 
cheque payable to Moorshead Publications (or Credit Card # & Exp. date) to Moorshead 
Publications, 1300 Don Mills Road, Don Mills, Ontario M3B 3M8, Canada 



A Tesla Coil 

ture that gave it an illusion of 
manageability to the user. Direct cur- 
rent was burnt up quickly into useless 
heat; every half mile, for instance, 
about 30 volts were lost before reaching 
customers. The Edison topography, 
then by necessity became reassuringly 
small to the user. Power stations were 
situated every five or six blocks and in 
many cases their turbines could be 
heard churning the power which il- 
luminated a user’s interior lights. The 
Edison world, although fraught with in- 
efficiency, nevertheless still made some 
sense to users who easily charted the 
system in mental maps, and could 
remove themselves, at will, and rela- 
tively easily, from the electrical world. 

To Tesla, who worked under Edison 
designing arc lights, the topography 
seemed ridiculous and he quickly intro- 
duced AC applications which startled 
the electrical community both by their 
power and innovation. By the end of his 
life, the Yugoslavian dreamed up the 
polyphase alternating current gener- 
ator, and the basic principles of the 
radio, radar, electronic tube, X ray, 
fluorescent light, and electron micro- 
scope. Moreover, such developments as 


WhalElse?! 

the Tesla Coil allowed for the transpor- 
tation of AC over large distances, a feat 
out of the question for DC power sta- 
tions. 

In essence, Tesla threw away 
Edison’s small mental terrain and 
replaced it with a complex world of 
long-distance, high power transmis- 
sions, connected with awesome 
electronics. 

Throughout the late 19th Century 
until his death in World War II, Nikola 
Tesla, self-made eccentric and electri- 
cal prophet, whose mind seemed to pos- 
sess dark, almost forbidden abilities, led 
society to leap in faith into the world of 
alternating currents, and plunge deep 
into the cult of electricity. 

There can be no mistake that Tesla 
carefully constructed an eccentric 
image which intrigued colleagues, mil- 
lionaire benefactors and the newspaper- 
reading public. 

He arrived with four cents in his 
pocket from Yugoslavia, and he lived 
most of his life relatively penniless, 
even after a lifetime which produced 
some 900 patents. The New York Times 
reported Tesla’s 1916 trial for tax 
evasion and the surprising disclosure 


that he lived mostly on credit, had 
“scores” of unpaid bills and when asked 
if he had any valuable assets such as 
jewellery, he replied: “No, Sir; I abhor 
jewellery.” 

Tesla, while not collecting personal 
wealth, lived most of his life holed up in 
lavish hotel rooms at the Waldorf or 
Ritz Carlton, amassing unpaid bills. He 
tramped around most of the day in 
“morning clothes,” fed the pigeons at 
the nearby St. Patrick’s Cathedral and 
taped the doors of his room to stop 
germs from seeping underneath. 

His birthdays were appropriately 
celebrated in public light: New York 
city reporters invited to his hotel room 
were given belts of scotch and descrip- 
tions of his last year’ s work, usually just 
as jolting as the booze. He had an- 
nounced on his 78th birthday, for in- 
stance, his discovery of a death ray 
which could kill millions of people in a 
single pass. By the end of his life, his 
theories became progressively more 
ambitious to the point that they made 
good news copy, but little else. And it 
was no surprise that after his death 
during World War II, the FBI confis- 
cated his files for fear they contained 
material the Nazis could use to take 
over the world. 

Tesla seemed to have been both 
scientist and carnival conjurer. During 
the 1890s Hollywood actors, political 
dignitaries and famous writers visited 
his lab in lower Manhattan — usually in 
the dark of night — where they wit- 
nessed scientific “demonstrations” 
which have never been fully explained. 
One of Tesla’s favourite tricks was to 
hold a ball of glowing electricity in his 
hand; another, to throw bolts of lightn- 
ing across the room or cast light on 
particular objects from apparently no 
source. All of the experiments smack 
now as a bit of slight-of-hand mes- 
merism, or tapped from the cane of a 
Las Vegas magician. At the time, 
though, such demonstrations ran his 
reputation wild. A 1894 Times article 
described one reporter’s experience: 

“In some lamps Mr. Tesla had placed 
substances that phosphoresced, under 
the stimulation of the currents reaching 
them across many feet of space...” 

As his friend and biographer, John 
O’Neill, science editor of the New York 
Herald Tribune said, the tricks “sug- 
gested this magician’s chamber was 
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connected directly with the seething 
vaults of hell.” 

But while Tesla seemed to flow his 
life into an eccentric mold, there was no 
explaining away the awesome Tesla 
mind, attributed directly to the electri- 
cal revolution in the first decades of the 
century. 

Mathematically adept and able to 
memorize effortlessly, 

Tesla was able to quick- 
ly seize electrical 
theory and channel his 
full energy into design. 

As a student at en- 
gineering college in 
Yugoslavia, he often 
lay on his bed assem- 
bling inventions men- 
tally. 

Before he began full- 
time inventing, Tesla 
admitted in autobiog- 
raphy that he spilled his 
mental abilities into oc- 
cult-like uses, the most 
unsettling being what 
he refers to as thought 
travel: “...so I began to 
travel — of course, in 
my mind,” he writes. 

“Every night (and 
sometimes during the 
day), when alone, I 
would start on my jour- 
neys — see new places, 
cities and countries — 
live there, meet people 
and make friendships 
and acquaintances.” 

Later, he said, his mind’s capacity for 
such visualization helped him design 
electrical systems. Without blueprints 
or diagrams, Tesla built the first alter- 
nating current motor with a rotating 
magnetic field, in his mind. Moreover, 
he said that he had tested the motor, 
running it for a few weeks to see if there 
was any faults, in his mind. 

In a series of autobiographical fea- 
tures in Electrical Experimenter in 
1919 he wrote: “I started by first pictur- 
ing in my mind a direct-current 
machine, running it and following the 
changing flow of the currents in the 
armature. Then I would imagine an al- 
ternator and investigate the processes 
taking place in a similar manner. Next I 
would visualize systems comprising 
motors and generators and operate them 


in various ways. The images I saw were 
to me perfectly real and tangible.” 

The design of the induction motor 
kicked the stool out from under the 
electrical community. But its design, 
although brilliantly innovative, 
reflected also the Tesla mindset, and 
cast shadows of the work which would 
extend throughout his life. Tesla had 
struck out at theory before practice. 


something Edison hadn’t really done. 
Edison was busy hammering square 
pegs into round holes a lot of the time, 
a methodology which irritated Tesla 
considerably. 

Moreover, the induction motor did 
away with the cumbersome brushes and 
commutators which made up DC 
motors. Tesla hated clumsy physical 
contact between energy sources and 
their applications. The quiet running, 
low-maintenance induction motor had 
an armature driven, it seemed to con- 
temporary observers, magically. Tesla 
devoted his life to other grandiose ap- 
plications of wireless, and hence, magi- 
cal, power transmission, which even- 
tually stirred The New York Times 
editor to complained that Tesla 
produced “revolutionary inventions 


that never quite arrived at the point of 
practical utility.” 

One such useless experiment was 
performed in 1912, when Tesla an- 
nounced he was collaborating with a 
school teacher in the U.S. to make 
“mentally deficient” students smarter. 
The experiment involved installing 
Tesla coils in the walls so that “invisible 
electrical currents will run, by means of 
which ... the brains of 
the children will receive 
artificial stimulation.” 
Tesla said he was 
prompted to perform the 
experiment ^ter he ob- 
served that one of his as- 
sistants, who was “ex- 
ceedingly stupid”, had 
appeared much smarter 
after working around 
Tesla’s snapping, high- 
voltage coils. 

But whether Tesla 
was working on educa- 
tional stimulants, or 
communicating to Mars 
(he and Marconi had a 
running argument over 
the subject, Marconi 
wanting to transmit 
mathematical codes; 
Tesla wanting to trans- 
mit pictures) or patent- 
ing in 1915 a new park 
water fountain which 
used less water, Tesla 
maintained the public’s 
confidence. He received 
funding from mil- 
lionaires such as J.P. Morgan, John 
Jacob Astor, and John Hays Hammond 
who ardently believed he would, some- 
day, culminate his work with a new 
world order, maintained by electricity. 

One of Tesla’s legacies was a long 
list of innovations, often never fully 
developed in his lifetime, but which are 
now booming valuable to the scientific 
community. In 1887, for instance, he 
filed patents to use the loss of mag- 
netism in iron when it is* heated to 
temperatures above 750 degrees cen- 
tigrade, a process being reinvestigated 
for energy conservation. In 1891, he 
patented a medium frequency generator 
which much later had broad ^plication 
in broadcasting stations. That year he 
also tackled problems of electrical in- 
sulation and created an electrical con- 
denser, composed of plates and im- 



IliTonf Trala Kxpcrinionia In tierlirt. 


An 1895 New York Times illustration ofTesIa demonstrating 
coUandlightinnovations. 
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Not Built To Be But A Landmark 

LUcetherestofT eski^smyslery,the purpose of thismushroomtower 
with Us 185 feet of structure and its copper-covereddome, is 
unknown. ButTeslastiUdreams, and Umayyetcome to Itfe. 
(from Literary HigesiArtkley 1916) 


4.000. 000 volt 
potentials were ar- 
cing into the 
room’s walls, 
floors and ceil- 
ings, Tesla com- 
menced work on 
the famed tower 
built in Colorado 
Springs. There, in 
the mountainous 
geography, the 
tower was Babel- 
like in ambition 
and a monument 
to Tesla’s deter- 
mination. The 
tower bristling 
with coils and 
receptors was 80 
feet above the 
ground and 
created, according 
to Tesla, some- 
thing around 

135.000. 000 volt 
potentials. He 
claimed that he lit 
200 incandescent 
bulbs 26 miles 
away with “wire- 
less” power. 

Tesla also built 
a tower on Long 
Island, abandoned 
soon after con- 
struction but of 
similar dimen- 
sion, crowned 


with an 

copper 

Town 

living 

believed 


ommous 

dome. 

residents 

nearby 

the 


mersed in insulating oil, a design used 
to the present. 

The most conservative histories of 
Tesla cite the Tesla Coil as being his 
great contribution to long-distance 
power transmission and what eventual- 
ly allowed for the tapping of Niagara 
Falls power. But Tesla envisioned a 
more ambitious use for his coils, the 
most interesting being a way to create 
world-wide wireless power transmis- 
sion. 

After building larger and larger coils 
within his lab and finally deciding he 
would have to move out-of-doors after 


scientist was 
going to connect 
the tower to an elaborate system of 
super conductors around the globe, or 
simply communicate to Mars. It made 
good press, but Tesla never actually 
used the machinery. 

Behind the project remained Tesla’s 
goal to eventually charge the earth with 
tremendous voltages and make it “os- 
cillate,” making it possible, anywhere 
on the globe, to tap into power wireless- 
ly. And even though he met with failure 
all his life in this plan, he never stopped 
planning for the day when he would 
create wireless unmanned drones which 
would patrol the continent’s coastlines. 


and would target and destroy enemy 
ships and airplanes before they left their 
bases. “Wars of the future will not be 
waged with explosives but with electri- 
cal means,” he said after describing his 
theories. 

' Mostly, however, Tesla planned for 
peace. He saw the grand electrical 
schemes allowing for wireless 
telephony around the world, illuminat- 
ing the sky at night when needed, 
watering deserts and correcting bad 
weather systems. To people who 
scoffed at such ambitions, he repeated 
that he didn’t care if the world thought 
he was insane. 

In a Newsweek article written just 
before his death in January 1943, Tesla 
was described as spending most of his 
hours alone in his room at the Hotel 
New Yorker, most likely the hotel’s 
most eccentric guest at that time. Still a 
bachelor, and having devoted his entire 
life to electrical theory, he looked more 
like a comic than a genius. He wore 
long underwear, golf stockings and 
high-laced boots. When maids came in 
he slipped on a bathrobe. Most often 
they found him sitting on the edge of his 
bed, contemplating his pet pigeons 
which pecked at seed in their cage. Or 
they found him “moodily” thinking. 

His alchemy, whether applied to 
practical electronics, or to futurist fan- 
tasies, it seems, never came to an end. 
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Scope, cont' d.from page 25 

Included are two leads with spring- 
loaded end hooks and a switch for xl or 
xlO settings (which I’ve always thought 
should be labelled as divide-by-IO). A 
2Vp-p positive-going calibrator at 
about IIQiz can be used to adjust the 
lead compensation setting for flat fre- 
quency response, and it’s also handy for 
confirming your control settings during 
those panicky moments (‘ ‘Where am I? 
Is this DC or what? What’s my signal 
doing there?”) 

Vertical Amps 

No surprises here. The attenuator' 
switches have settings from 5m V/div to 
5 V/div, with a times-5 magnifier giving 
a maximum sensitivity of ImV/div. Ac- 
curacy of the attenuator is listed at +/- 
3% for the nor- 
mal range and 
+/-5% for the 
magnified 
range. Maxi- 
mum input at 
the BNC is 
4(X)Vp-p, with 
the test lead at- 
tenuator letting 
you extend this 
(just how much 
depends on 
safety — you ob- 
viously 

shouldn’t put 
4kV into stand- 
ard test leads). 

Input im- 
pedance of both 
channel inputs 
is fixed at one 
megohm +/-2%, 
with 30pF capacitance. 

The AC/E)C switches also have a 
Ground position, nice for positioning 
the traces or momentarily shutting off 
an input. 

The Mode switch can be set to Chan- 
nel 1 only, Channel 2 only. Dual, and 
Add for differential inputs (with an In- 
vert switch also available on Channel 
2). Variable-gain pots on the sensitivity 
control let you fine-tune the differentii 
balance. The traces can be set to Alt or 
Chop, with the chopping frequency at 
250kHz. 

Channel I’s output can be switched 
into the X amplifier, replacing the inter- 


nal timebase if you need X-Y inputs. 
The bandwidth of the X axis becomes 
DC to IMHz. 

Horizontal Amp 

The timebase controls for the GOS-643 
are comprehensive. The triggering 
source can be just about anything you 
want: Channel I, Channel 2, AC/DC, 
HF filtered, TV fields (with sync 
separator), power line, or External 
(BNC connector). A slope control lets 
you trigger on positive or negative 
waveforms. The triggering level control 
lets you do fine adjustments for difficult 
waveforms, though the automatic set- 
ting seemed just fine for most cases. 

The triggering Hold Off control is 
used to delay the trigger point until it 
gets to the part of the waveform that 
gives you the most desirable display. If 


you have a complex wave made up of 
multiple frequencies, it’s possible that 
the trigger will lock to a part that causes 
overlapping of waveforms on the 
screen. The Hold Off can shift the trig- 
gering to prevent this. 

One-shot triggering can be selected 
for aperiodic or transient signals. Push- 
ing the one-shot button displays one 
trace of the signal, particularly good for 
screen photography. It can also be set to 
automatically trigger itself one time 
when the transient appears. 

The slowest sweep time is 0.5s/div, 
and the fastest is 0.2us/div, with the 


sweep xlO magnifier giving a maxi- 
mum speed of 20ns/div. 

The delayed sweep on the GOS-643 
can be set from 2us/div to 5ms/div, let- 
ting you greatly expand fast 
waveforms. Triggering delay can be 
added to minimize jitter. Since it’s pos- 
sible to set two timebases, A and B 
(GOS-643 only), you can expand the 
signal up to several thousand times, 
depending on the ratio between the A 
and B settings. 

Despite the apparent complexity of 
the timebase controls, they’re well 
designed and easy to learn. 

other Specifications 

If you need to use an external triggering 
signal, the sensitivity of the front panel 
BNC is 0. 1 V/div with a maximum input 
frequency of 2MHz. The Z-axis input 
has a maximum 
sensitivity of 
3Vp-p and a 
maximum input 
rate of 5MHz, 
with positive 
signals causing 
blanking. 

The rear 
panel Channel 1 
output is a 50- 
ohm BNC with 
an output level 
of approximate- 
ly l(X)mV per 
division of 
graticule, good 
for frequency 
counters, etc. 

The 28-page 
manual is 
sparse but clear- 
ly written. It 
would benefit from an index or at least 
a good table of contents, since much 
page flipping is required to find a par- 
ticular function. The technical refer- 
ence is limited to spec charts and a 
block diagram. 

In general, the GOS-643 is well 
made, with a front panel layout that’s 
very easy to learn and use. The com- 
prehensive horizontal amplifier makes 
it a good investment for general use in 
applications from DC to 40MHz. For 
more information contact: Duncan In- 
struments, 121 Milvan Drive, Weston 
Ontario M9L 1Z8 Tel: (416) 742-4448 
Fax:(416)749-5053 □ 
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Babani Books 


New Releases 


BV26S: MORE ADVANCED USES OF THE 
MULTIMETER $11.80 

This book is primarily intended as a follow-up to 
BP239, and ^so should be of value to anyone who 
already understands the basics of voltage testing 
and simple component testing. 

BP266: ELECTRONIC MODULES AND 
SYSTEMS FOR BEGINNERS $15.80 

This bo<* describes over 60 modular electronic cir- 
cuits — how they work, how to build them, and 
how to use than. The modules may be wir^ 
together to make hundreds of different electronic 
systems, both analogue and digital. To show the 
reader how to begin building systems from 
modules, a selection of over 25 electronic systems 
are described in detail, covering such widely differ- 
ing applications as timing, home security, measure- 
ment, audio, games and remote control. 

BP276: SHORT WAVE SUPERHET 
RECEIVER CONSTRUCTION $ 1 1 .80 

The basic short wave receiver described in this 
book is a superhet type having separate mixer and 
oscillator stages, two i.f. stages, a ceramic filter to 
provide good selectivity and a simple audio 
amplifier which will drive headphones. An cptional 
b.f.o. permits reception of c.w. and s.s.b. 

BP277: HIGH POWER AUDIO AMPLIFIER 
CONSTRUCTION $15.80 

This book provides background information on 
high power audio amplifiers, together with some 
practical designs enable of output powers of up to 
300 to 400 watts r.m.s. 

BP278: EXPERIMENTAL ANTENNA TOiBOS) 
Although nearly a century has passed siiKe 
Marconi’s first demonstrations of radio communica- 
tion, there is still research and experiment to be car- 
ried out in the field of antenna design and be- 
haviour. This is a practical book with text closely 
supported by diagrams. Some formulae and simple 
gnphs are also included. 

BP282: UNDERSTANDING PC 
SPECIFICATIONS $15.80 

If you require a microcomputer for business ap- 
plications, or a high quality home computer, an 
IBM PC or compatible is often the obvious choice. 
They are competitively priced, and are backed up 
by an ertormous range of applications programs, 
hardware add-ons, etc. The main difficulty for the 
uninitiated is deciding on the specification that will 
best suit a person’s needs. This book explains PC 
specifications in detail, and the subjects covered in- 
clude: types of PCs, math co-processors, memory, 
display adaptors and more. 

BP285: A BEGINNERS GUIDE TO MODERN 
ELECTRONIC COMPONENTS $ 15.80 

It is easy Iot beginners and advanced users alike to 
become confused by the wide range of components 
currently available. In this book, the basic functions 
of the components are described. The main thrust 
of the book is concerned with practical aspects such 
as colour codes, decif^ering code numbers and the 
suitability of components for given applications. Es- 
sential reding for all electronic enthusiasts, this 
book presents a vast amount of invaluable informa- 
tion to enable you to select the right components 
every time. 

BP290: AN INTRODUCTION TO AMATEUR 
COMMUNICATION SATELLITES $ 15.80 
Communications and broadcast satellites are nor- 
mally inaccessible to individuals. There are a large 
numba of amateur communications satellites in 
orbit around the world, and they can be tracked and 


their signals received with relatively inexpensive 
equipment. This equipment can be connected to a 
home computer such as the IBM compatible, for 
the decoding of received signals. This boc^ 
describes several currently available systems, their 
connection to an appropriate computer and how 
they can be operat^ with suitable software. 

BP292: PUBLIC ADDRESS LOUDSPEAKER 
SYSTEMS $15.80 

The loudspeaker system is a critical part of any 
public ad(hess installation. All too often it is woe- 
fully inadequate, resulting in poor intelligibility and 
unnatural reproduction. We here examine the 
various systems and their drawbacks, aixl describe 
LISCA, the Line-Source Ceiling Array. This gives 
astoiishing clarity, even coverage, reducing feed- 
back, natural source location aiKl evoi a pseudo- 
stereo effect. It promises to be the ultimate system 
for small to medium sized halls. Full step-by-stq> 
c(xistruction and installation details are given. 
BP293; AN INTRODUCTION TO RADIO 
WAVE PROPAGATION $ 15.80 

Radio wave propagation, one of the more important 
discoveries made in the early 20th century, has its 
origins in the world of solar physics. The sun’s 
radiatioi provides the mechanism for the formation 
of the iaiosphere. How the ionosfrfiere is formed, 
and how it provides long-distaixe communication, 
is carefully explained. Non-ionic propagation, in- 
cluding ’’moonbounce” or satellite communica- 
tions, is covered as well. 


BP7: RADIO AND ELECTRONICS COLOUR 
CODE AND DATA CHART $3.00 

Opens out to Wall Chart and includes many Radio 
& Electronics Colour Codes in use in UK, USA, 
Europe and Japan. Covers Resistors, Capacitors, 
Transformers, Field Coils, Fuses, Battery Leads, 
etc. 

BP37: 50 PROJECTS USING RELAYS, SCR’s 
& TRIACS $7.80 

F.G. Rayer, T. Eng., (CEI), Assoc.IERE. 

Relays, bi-directiond triodes (TRIACs), and 
silicon controlled rectifiers (SCRSs), have a wide 
range of ^plications in electronics today. This 
book gives practical working circuits which should 
present a minimum of difficulty for the enthusiast. 
Most circuits include a wide latitude in component 
values allowing easy modification and adaptatioit 
BP42: 50 SIMPLE L.E.D. CIRCUITS $5.85 

Contains 50 interesting and useful circuits and ap- 
plications, covering many different branches of 
electronics, using one of the most inexpensive and 
available components. 

BP44: IC 555 PROJECTS $10.00 

E. A. Parr, B.Sx., C. Eng., M.LEE. 

Every so often a device ^^>ears that is so useful 
that one woixlers how life went on before it The 
555 timer is such a device included in this book are 
Basic and General Circuits, Motor Car and Model 
Railway Circuits, Alarms and Noise Makers as well 
as a sectioi on the 556, 558 and 559 timers. 

BP48: ELECTRONIC PROJECTS FOR 
BEGINNERS $7.80 

F. G. Rayer, T. Eng. (CEDy Assoc.IERE 

In this book, the newcomer to electronics will fiiKl 
a wide range of easily made projects. Also, there 
are a considerable number of actual components 
and wiring layouts, to aid the beginner. 

BP49: POPULAR ELECTRONIC PROJECTS 
by R. A. Penfold $10.00 

Includes a collection of the most popular types of 
circuits and projects whidi will provide a number 
of designs to intaest most constructors. The 


projects are divided into four basic types. Radio 
Projects, Audio Projects, Household Projects and 
Test Equipment. 

BP51; ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING $5.85 

This bo<^ sets out to show how Electronic Music 
can be made at home with the simplest and most in- 
expensive equipment. 

BP53: PRACTICAL ELECTRONIC 
CALCULATIONS AND FORMULAE $11.75 
A book that bridges the gap between complicated 
technical theory and the cut and try methcxl. 

BP59: SECOND BOOK OF CMOS IC 
PROJECTS $7.80 

This lxx>k carries on from its predecessor and 
provides a further selection of useful circuits, main- 
ly of a simple nature. The book is well within the 
capabilities of the beginner and more advanced con- 
structor. 

BP— ELEMENTS OF ELECTRONICS — AN 
ON-GOING SERIES $11.80 EACH 

OR ALL 5 BOOKS FOR $44.00 
F.A. Wilson, C.G.I.A., C.Eng., 

Although written for readers with no more than or- 
dinary arithmetical skills, the use of mathematics is 
not avoided, and all the math required is taught as 
the reader progresses. Each bex^ is a comply 
treatise of a particular branch of the subject and 
therefore, can be used on its own with one proviso, 
that the later bcxiks do not duplicate material from 
their predecessors, thus a working knowledge of 
the subjects covered by the earlier books is as- 
sumed. 

BP62; BOOK 1. 

This bock contains all the fundamental theory 
necessary to lead to a full understanding of the 
simple electronic circuit and its main components. 
BP63: BOOK 2. 

This book continues with alternating current theory 
without which there can be no comprehension of 
speech, music, radio, television or even the 
electricity utilities. 

BP64: BOOK 3. 

Follows on semiconduaor technology, leading up 
to transistors and integrated circuits. 

BP77: BOOK 4. 

A complete description of the internal worirings of 
microprocessor. 

BP89: BOOK 5. 

A book covering the whole communication scene. 
BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this book is to enable the reader to 
simply and inexpensively construct and examine a 
number of basic computer circuit elements and gain 
a fuller understanding of how the computer chip 
works. 

BP84: DIGITAL IC PROJECTS $7.80 

F.G. Rayer, T. Eng. (CEI), Assoc.IERE. 

This boc^ contains both simple and more advanced 
projects for the reader developing a knowledge of 
the workings of digital circuits. To hdp the new- 
comer to the hobby the author has included a num- 
ber of board layouts and wiring diagrams. 

BP72: A MICROPROCESSOR PRIMER $5.25 
In an attempt to give painless approach to comput- 
ing, this inexpensive book will start by designing a 
simple computer and then the short-comings of this 
simple machine will be discussed and the reader is 
shown how these can be overcome. 

BP74: ELECTRONIC MUSIC 

PROJECTS $10.00 

R.A. Penfold 

Although one of the more recent branches of 
amateur electronics, electronic music has now be- 
come extremely popular. The purpose of this bode 
is to provide the constructor with a number of prac- 
tical circuits for the less complex items of 
electronic music equipment, including such things 
as a Fuzz Box, Waa-Waa P^al, Sustain Unit, 
Revaberation and Phaser Units, Tremolo Gener- 
ator, etc. 
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BP85: INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE $9.00 

Designed to help the user find possible substitutes 
for a popular uso’-oriented selection of modem tran- 
sistors and includes devices produced by over 100 
manufacturers. 

BP92: ELECTRONICS SIMPLIFIED - CRYS- 
TAL SET CONSTRUCTION $5.25 

This is a book written especially for those who 
wish to participate in the intricacies of electronics. 
BP94: ELECTRONIC PROJECTS FOR CARS 
AND BOATS $7.80 

R.A. Penfold 

Projects, fifteen in all, which use a 12V supply are 
the basis of this book. Included are projects on 
Windscreen Wiper Control, Courtesy Light Delay, 
Battoy Monitor, Cassette Power Supply, Lights 
Timer, Vehicle Immobiliser, Gas and Smoke 
Alarms. 

BP95: MODEL RAILWAY PROJECTS $7.80 
Electronic projects for modd railways are fairly 
recent and have made possible an amazing degree 
of realism. The projects covered included control- 
lers, signals and sound effects: stripboard layouts 
are provided for each project 
BP98: POPULAR ELECTRONIC CIRCUITS, 
BOOK 2 $9.00 

R.A. Penfold 

70 plus circuits based on modem components. 
BPIOI: HOW TO IDENTIFY UNMARKED 
IC*s $1.95 

An unusual and fascinating chart that is highly 
recommended to all those interested in electronics 
and which will hopefully pay for itself many times 
over, by enabling the re^er to use IC’ s that might 
otherwise have been scraped. 

BP103: MULTI-CIRCUIT BOARD 
PROJECTS by R.A. Penfold $7.80 

This book allows the reader to build 2 1 fairly 
simple electronic projects, all of which may be con- 
structed on the same printed circuit board. 

Wherever possible, tl^ same components have 
bem used in each design so that with a relatively 
small number of components and hence low cost, it 
is possible to make any one of the projects or by re- 
using the components and P.C.B. aU of the projects. 
BP106: MODERN OP-AMP PROJECTS by R. 

A. Penfold $7.80 

Features a wide range of constructional projects 
which make use of op-amps including low-noise, 
low distortion, ultra- high input impedance, high 
slew-rate and high output current types. 

BPllO: HOW TO GET YOUR ELECTRONIC 
PROJECTS WORKING $7.80 

R.A. Penfold 

We have all built circuits from magazines and 
txx^s only to find that they did not work correctly, 
or at all, when first switched on. This book will 
help the reader overcome these problems by indicat- 
ing how and wh»e to start looking for many of the 
common faults that can occur when building up 
projects. 

BPlll: AUDIO $14.00 

Cov^ a wide range of material from analysis of 
the sound wave, mechanism of hearing, acoustics, 
microphones and loudspeakers, amplifiers, and 
magnetic disc recording. 

BP115: THE PRE-COMPUTER BOOK $5.85 
Aimed at the absolute beginner with no knowledge 
of computing, diis entirely non-technical discussion 
of computo’ bits and pieces and programming is 
written mainly for those who do not possess a 
microcomputo* but intend to one day own one. 
BP118: PRACTICAL ELECTRONIC BUILD- 
ING BLOCKS - BOOK 2 $7.60 

R.A. Penfold 

This sequel to BPl 17 is written to help the reader 
create and experimmt with his own circuits by com- 
bining standard type circuit building blocks. Cir- 
cuits concerned with generating signals were 
covered in Book 1, this one deals with processing 
signals. 


BP121: HOW TO DESIGN AND MAKE YOUR 
OWNPCBs $5.85 

The purpose of this book is to familiarize the reada- 
with boto simple and more soj^iisticated methods 
of producing printed circuit boards. The book em- 
ph^izes the practical aspects of printed circuit 
board designs and construction. 

BP122: AUDIO AMPLIFIER CONSTRUC- 
TION $6.75 

A wide circuits is given, from low noise 
microphone and t^>e head preamps to a lOOW 
MOSFET tyi». There is also the circuit for 12V 
bridge amp giving 1 8W. Circuit board or stripboard 
layout arc includ^. Most of the circuits arc well 
within the capabilities of even those with limited ex- 
perience. 

BP125: 25 SIMPLE AMATEUR BAND 
AERIALS $5.85 

This book describes how to build 25 amateur band 
aerials. The designs start with the simple dipole and 
proceed to beam, triangle and evm a mini-ihombic. 
BP127: HOW TO DESIGN ELECTRONIC 
PROJECTS $9.00 

Although information on stand circuits blocks is 
available, th^ is less information on combining 
these circuit parts together. Practical examples are 
used and eadi is analyzed to show what each does 
and how to apply this to other designs. 

BP130: MICRO INTERFACING CIRCUITS 
BOOK 1 $9.00 

Aimed at those who have some previous 
knowledge of electronics, but not necessarily an ex- 
tensive one, the basis of the book is to help the in- 
dividual understand the principles of interfacing cir- 
cuits to microprocessor equipment 
BP131; MICRO INTERFACING CIRCUITS - 
BOOK 2 $9.00 

Intended to carry on from Book 1 , this book deals 
with practical applications beyoixi the parallel and 
serial interface. Real world interfacing such as 
sound and speech generators, temperature, optical 
sensors, and motor controls are discussed using 
practic^ circuit descriptions. 

BP136: SIMPLE INDOOR AND WINDOW 
AERIALS $7.00 

People living in apartments who would like to im- 
prove shortwave listening can benefit from this 
book on optimizing the indoor aerial. 

BP155: INTERNATIONAL RADIO STA- 
TIONS GUIDE $9.00 

An invaluable aid in helping all those who have a 
radio receiver to obtain the maximum entertain- 
ment value and enjoyment from their sets. 

BP174: MORE ADVANCED ELECTRONIC 
MUSIC PROJECTS $ 12.00 

Complementing Book PB74, Electronic Music 
Projects, 

BP174 provides projects, such as a flanger, a 
Phaser, mini-chorus and ring modulators, per- 
cussion synths, etc. Each project has lui Intro- 
duction circuit diagram and constructional 
notes. 

BP179: ELECTRONIC CIRCUITS FOR THE 
COMPUTER CONTROL OF ROBOTS $12.00 
The main stumbling block for most would-be robot 
builders is the electronics to interface the computer 
to the motors, and the srasors which provide feed- 
back from the robot to the computer. The purpose 
of this boc^ is to explain and provide some relative- 
ly simple electronic circuits which bridge the g^. 
BP180: ELECTRONIC CIRCUITS FOR THE 
COMPUTER CONTROL OF MODEL RAIL- 
WAYS $9.00 

Shows how home computers can easily be ^plied 
to the control of model railroads and other quite 
so{^sticated control. A variety of projects are dis- 
cussed as well as circuits for train position sensing, 
signal and electric points control, etc. 

BP185: ELECTRONIC SYNTHESIZER CON- 
STRUCTION $9.00 

With this book a relative beginner should be able to 
build, with a minimum of difficulty and at a 
reasonably low cost, a worthwhile monophonic syn- 


thesize* and also learn a great deal about electronic 
music synthesis in the process. 

BP192: MORE ADVANCED POWER SUPPLY 
PROJECTS $8.00 

Robert Penfold. 

A companion to BP76, this book coves switched 
mode su{^lies, precisiei regulators, tracking 
regulates, compute- controlled supplies, etc. 

BP225: A PRACTICAL INTRODUCTION TO 
DIGITAL ICs $7.00 

This book deals mainly with TTL type chips such 
as the 7400 series. Simple projects and a complete 
practical construction of a Logic Test Circuit Set 
are included as well as details fe a more compli- 
cated Digital Counte Time project. 

BP233: ELECTRONIC HOBBYIST HAND- 
BOOK $15.00 

A single source of easily located information: 
colour codes, pinouts, Iwsic circuits, symbols, etc. 
BP239: GETTING THE MOST FROM YOUR 
MULTIMETER $9.00 

This boc^ is aimed at beginners in electronics. 

Using the simple component and circuit testing 
techniques in this book the reade should be able to 
ccxifidently tackle servicing of most electronic 
projects. 

BP240: REMOTE CONTROL HANDBOQK2.00 
Includes remote control systems, transmission 
links, digital electronics, methods of control, 
decoders, etc. 

BP245: DIGITAL AUDIO PROJECTS $11.80 
This book takes a lo<^ at the basic principles in- 
volved in convoting an audio signd into digital 
form and then converting it back to an analogue sig- 
nal again. It also contains practical circuits for con- 
structors to build and experiment with. 

BP247: MORE ADVANCED MIDI 
PROJECTS $11.80 

This bock includes circuits for a MIDI indicattM*, 
THRU box, merge unit, code generator, pedal, 
programmer, charaieliser and analyzo*. 

BP248: TEST EQUIPMENT 
CONSTRUCTION $11.80 

This book describes in detail how to construct some 
simple and inexpensive, but extremely useful, 
pieces of test equipment 
BP249: MORE ADVANCED TEST EQUIP- 
MENT CONSTRUCTION $14.00 

This book carries on from BP 248, TEST EQUIP- 
MENT CONSTRUCTION, describing some slight- 
ly more advanced projects for readers who have a 
certain amount of experience at project c<xistnic- 
tion. 

BP251: COMPUTER HOBBYISTS HAND- 
BOOK $23.80 

This book provides a range of useful reference 
material in a single source so that it can be quickly 
and easily locat^. The subjects covoed include 
microprocessors and their register sets; interfacing 
serial, parallel, monitor, games and Midi ports; 
numboing systons; Midi co^es; operating systons 
and computer gr^hics. 

BP256; AN INTRODUCTION TO 
LOUDSPEAKERS AND ENCLOSURE 
DESIGN $11.80 

This bo(^ explores many types of enclosures and 
drive units. Crossovo* units are also eiqplained, the 
various types, how they work, the distortions they 
produce arKl how to avoid them. 

BP257: AN INTRODUCTION TO AMATEUR 
RADIO $14.00 

Topics covo-ed in this book include the basic 
aspects of the hobby, such as operating procedures, 
jargon and setting up a station. Technical topics in- 
clude propagation, receivers, transmitters and 
aerials etc. 


To order your Babani Book 
fill out the order form on 
the following page ... 
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Babani Book of the 
Month 

High Power Audio Amplifier 
Construction provides background 
information on high power audio 
amplifiers, together wifh some prac- 
tice designs capable of output 
powers of up to 300 to 400 watts 
r.m.s. 

The high power amplifier designs 
include types having power MOS- 
FETS in the output stage. These give 
excellent performance over the full 
audio range, and offer good 
reliability from what are relatively 
simple circuits. Printed circuit 
designs are included for these power 
MOSFET circuits, as are suitable 
power supply designs. 

Using one of these power MOS- 
FET amplifiers, it is possible to ob- 
tain output powers of up to about 50 
to 200 watts r.m.s. depending on the 
load impedance and the number of 
output devices used. By using two 
amplifiers (one inverting and one 
non-inverting) a bridge amplifier is 
produced, enabling very high output 
powers to be achieved (300 to 400 
watts r.m.s. into a standard 8 ohm 
impedance load). 

For those who prefer to use 
bipolar output transistors, inverting 
and non-inverting circuits are 
provided. These can be used in 
single-ended or bridge configura- 
tions and provide comparable output 
powers to the power MOSFET 
designs. □ 


Babani Book Order Form (please print) 
Please send me the following Babani Books 


Please Enclose: Price of book(s) $ + postage $ 1.50 + 7% GST = Total $ 

Bill my □ Visa □ M/C □ A/E Credit Card # Expiry Date: 

Name: 

Street: 

City: Prov/State ^Code: 

Signature 

You may order by phone (416) 445-5600, or FAX (416) 445-8149, or return this order form with 
cheque payable to Moorshead Publications (or Credit Card # & Exp. date) to Moorshead 
Publications, 1300 Don Mills Road, Don Mills, Ontario MSB 3M8, Canada 



36 


Electronics & Technology Today 




error 
Nomfliiij 
in 4ofoU$P 

Improve yourprograms with file testing 
object checking and graceful exits. 

BillMai1<wick 


E very user of AutoCAD must have at 
least one AutoLISP program to help 
make drawing more convenient. A typi- 
cal example would be: 

(prompt “The current drawing 
name is”)(getvar “DWGNAME”) 


When selected from a menu or 
typed in, this returns the name of your 
present drawing (no small thing if you’re 
flipping through a dozen or so). It’s hard 
to beat the amazing flexibility you can get 
through simple customizing of Auto- 
CAD this way. 

On the negative side, AutoLISP has 
hardly any error handling at all, except to 
spill code at you and return you to the 
Command prompt if anything goes 
wrong. Not only do you not find out what 
the error was, but you have to rerun the 
program from the start and try again. 

This is where error checking comes 
in. AutoLISP fortunately gives you a 


number of tools that will let you test 
whatever you’ve selected to see if it’s the 
right input for the program. For in- 
stance, you can test for the existence of a 
requested file (and ask for another if it 
doesn’t), or you can make sure that the 
object selected is a Block or Polyline or 
whatever. You can reset any variables 
that were set at the beginning of the LISP 


program, so that a termination doesn’t 
leave a mess behind. 

Reality rears its ugly head, of 
course. It’s not unusual for the error 
checking section to be larger than the 
actual command section, and the error 
functions are poorly documented in 
every book I’ve seen (if they’re in the 
book at all). You won’t even get a whole 
lot of help from your AutoLISP Pro- 
grammer’s Reference from Autodesk 
(yes, it’s a reference book for the pro- 
grammer who doesn’t need a reference 
book). 

However, despite all the seesawing 
you’ve read above, you can adapt what- 
ever level of error checking you want to 
your LISP commands. If you feel they 
bloat up your menu too much, use only 
the simplest forms of checking that I’ve 
sketched out. If you’re writing a program 
that will be us^ by someone else and 
you aren’t sure what they might do to it, 
include as much trapping as you want. 

Simple Loading 

Here’saquickprogram that checks to see if 
anAutoLISPcommandhaspreviouslybeen 
loaded, diminating the >\dt \\4iile LISP 
compiles thecommand. 

Suppose you use the LISP program 
ASCTEXT.LSP (included with Auto- 
CAD) to load ASCII files to the drawing 
screen. If your menu line says [LOAD 
ASCII](load “ASCTEXT”), youll have 
to endure compiling every time you se- 
lect it, but if it says 

[LOAD ASCII]^ P(COND ((NULL 
C:ASCTEXT): + 

(PROMPT“Loading...”); + 

(LOAD “ASCTEXT’))) 

it will first check to see if ASCTEXT 
exists from a previous load and if so, it 
will run it. If not, it says “Loading...” (a 




[Load LISP prog]'' P(defunload1 (/vfilel fspecfn) ;+ 

(setqv“w’’) ; + 

(while v; + 

(setqfilel (getstring mEnterpath/filename(withoutext .):”)) ;-h 
( setq fspec (streat file1 “ .LSP”) ) ; + 

(if (setq fn (open fspec “ r”) ) ; + 

(progn ; + 

(setq vnil) (close fn)(load fspec) ; ) ; + 

(Prompt “ RIe not found. Try again: ’’) ; ) ; -h 

):);+ 

(load1) 


Listing!. A menu item for loading LISP programs that demonstrates file checking and 
loopinguntil an existin^le is entered. 


38 





[Load/reload LISP]'^ P(defun loadlisp ( ) ; + 

(if Ispfile (load Ispfile) ; + 

(progn (setq Ispfile (getstring “Enterfileto load (without ext.): ”) ) ; + 
(loadlspfile))));+ 

(loadlisp) 

[Clear above] P(setq Ispfile nil) 


Listing2.A variation onListingl that will loadaLISP program and then reload it each 
time the menu item is selected, makingdebuggingeasier. 


confidence message) and calls it in from 
the disk. 

If you’re not that familiar with LISP, 
the C: means “AutoCAD Command”, 
not a disk drive. The semicolon and plus 
sign tell AutoLISP that there’s more 
code on the next line - these are for LISP 
programs in an AutoCAD menu, and 
can be omitted for standalone programs. 
The P is caret"P, not an actual control 
code, and it prevents onscreen scrolling 
ofthe LISP code. 

There are several other ways of do- 
ing the same function, one of which ap- 
pears below. 

Another Loader 

If the above command is used with a nonex- 
istent file, it just stops working and returns 
the Command prompt A nice feature is to 
incorporate a loop that tests the validity (rf a 
file before loading it If the file doesn’t exist it 
asksyoutotryagaia 

Listing 1 is a loader for LISP pro- 
grams that checks files for you. It’s 
meant to be included somewhere in your 
AutoCAD menu, since it seems point- 
less to have to load your loader from the 
command line. 

) The first line defines the function 
“load 1” and lists the variables (variables 
preceded by a right backslash are 
cleared when the program ends). The 
next line sets the variable ”v” to non-nil 
(it could be anything, not just “w”). 
While this variable has something in it, 
the program asks for a filename without 
the extension, adds the extension LSP to 
it and then tries to open the file for 
reading (open fspec“r”). 

If the read function is successful, 
variable “v” is set to nil, stopping the 
While loop and loading the requested 
program. If it’s not, an error message is 
printed and we go around again (and 
again, until a file is found or a CRTL-C is 
entered to stop the loop) . 

Note the m (caret-m, not an ac- 
tual code). This is used for scrolling a 
new line. The \n that you would nor- 
mally use in LISP can’t be used in menus 


because the left backslash is the menu 
symbol for a pause. 

Programmer’s Loader 

If you write much LISP code, you’ve no 
doubt had the thrill of debugging over and 
over, loading and reloading until you get the 
weirdsyntax to behave or you give up in tears. 
Iisting2isa\ariationonListing l;itaccepts 
a filename, but saves it in a variable that 
survi^es even after the LISP program ends. 
The next time you have to load the same file 
for debugging, just click on this one agaia 
The previously stored filename is loaded so 
you can run it andpullyour hair some more. 

The last line of Listing 2 is another 
menu item that clears the variable that 
contains the filename, letting you load 
some other program. 

You’ll note that there’s a minimum 
of error checking in Listing 2. This is 
because programmers like yourself 
never make mistakes. However, it’s an 


interesting challenge to graft the error 
trapping of Listing 1 intoListing2. 

Inrtget 

AutoLISP provides you with an input filter 
for aity rf Ae GET functions except Get- 
string andGetvar. The Initgetfilter canbe set 
to refuse nuUs, zeros, negative numbers and 
a few others (if s described in fairly good 
detail in the AutoLISP Programmer’s Rrf- 
erence). 

The syn taxis: 

(initgetinumber)) 

(setq a (getint ^^Enter non-zero in- 
teger”)) 

The number in the above is 1 for no 
nulls, 2 for no zeros, and 4 for no nega- 
tives. If you wanted all three, you could 
replace the number statement with (+ 1 
24). 

Checking Entities 

The Redefine Blockmenu item in Listing3 
is a good example of how error trapping 
statements can make up the majority rf a 
program. All it does is use the AutoCAD 
Insert command to redefine an existing 
Wock using one from the disk. However, it 
saves you from having to remember the 
awkward syntax, and it works only with 
Wocksand existing files. 

It makes use of the entity list ma- 
nipulation features of AutoLISP. Each 


[ REDEFBLK] ^ P(defun rblock (/y z ab c d name name2 vfilel fspec fn ) ; + 
(setqy“w”) ;+ 

(whiley ; + 

(setqa(entsel“ Pickblocktoredefine:”)); + 

(setqd(cara)) in- 
ured raw d 3) ; + 

(setq b (entget (car a) ) ) ; + 

(setqz(assocOb));+ 

(if ( = (cdr z) “INSERT’) (setq y nil) (prompt “ Entity is not ablock.’’) ) ) ; + 
(setqc(assoc2b)); + 

(setqname(cdrc));+ 

(setq v“w”);+ 

( while v,-!" 

(setq filel (getstring“ '^MEnter path/filename for replacement block: ”));+ 
(setq fspec (strcat file 1 “.D W G”)) ;+ 

(if (setq fii (open fspec “r”)) ;+ 

(progn;+ 

(setq vnil) (close fn)) ;+ 

(Prom pt “File not found . Try again :”)));+ 

(command “Insert” (strcat name “ =” fspec)) ;+ 

(command nil nil)) ;+ 

(rblock) 


Listings. Thismenu item checks to see thataBlockhas been selected, and if not, prints 
an errormessage and starts again. 
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[ZEROWID]'^ P(defunnewerr(er); + 

(if (/ = er“ Function cancelled”) ; + 

(princ(strcat“'^ mError:”r)));+ 

(setq * error* older r);+ 

(princ)); + 

(defu n wid (/ a b older r ) ; + 

(setq olderr* error* * error* newer r) ; + 

(setqa“w”); + 

(while a; + 

(setq a (entsel “Select polyline for zero width (C RTL-C to cancel) :”)); + 
(if( =anil)(newerr));+ 

(setqb(cara)); + 

(command “ PEDIT’ b “W” “0"”") ) ) ; + 

(wid) 


Listing4. T he *Error* function in A utoLISP menu itemallows the user to define > 
will happen duringan exit from CRTL-C or other cause. 


object (Line, Block, etc) in the drawing 
database has a list of parameters (the 
entity list). These include the name, 
type, start point, length and so on. In 
Listing 3, we’re looking for the name, 
labelled “2" in the database. Curiously, a 
Block’s name is ’’Insert". You can get 
further information on the drawing da- 
tabase from the AutoCAD manual, and 
from Customizing AutoCAD, New Rid- 
ers Publishing. In brief, the numbering is 
pretty much the same as the DXF group 
codes (more to come on DXF codes in a 
future article). 

First, we set up a While loop, de- 
scribed previously. When you select a 
block, the drawing database returns not 
its actual name, but a hex number and 
coordinates, which we store in variable 
“a”. Picking the first item (car a) extracts 
the hex identifier so we can work with it. 

The Redraw statement highlights 
the block (another confidence feature). 
The If statement checks to see that the 
“2” section of the hex identifier’s entity 
list is indeed ’’Insert”. If so, the loop is 


stopped (setq y nil) and the selected 
block name saved (setq name (cdr c)) . 

Next we get the filename, using the 
While loop previously described. If it 
exists as a D W G file on the disk, the file is 
saved in the “fspec” variable. 

Finally, the blockname and file- 
name are fed to the Insert 
command, which redefines 
the block and is terminated 
before it can actually insert 
anything (command nil nil) . 

Yes, it’s a lot of jiggery- 
pokery just to do a simple 
command, but it’s almost 
foolproof and it’s much 
more convenient than just 
using the Insert command 
(if you can remember that 
redefining is a subfiinction 
of Insert). 

Almost foolproof? 
Well, try cancelling the pro- 
gram with a CRTL-C half- 
way through its operation. 
The command prompt area 
will fill up with aborted 
LISP code. Harmless, but it 
looks, well, amateurish. 
Read on. 

Declaring Variables 

Before continuing, a refresher 
on declaring variables in LISP. 
The first set of brackets after 
your “defiin filename” con- 
tains the variaWes (or not). If 
the next symbol is just (), then 
all variables are which 
means that they remain as is 
when the program ends and 
can be used by other pro- 
grams. If it lodes like (/ vari- 


ablel variable . variaWes are local and 
are cleared on exiting. Finally, if the symbol 
lodes like (variaWe) with no backslash, then 
the \ariaWe can receive input from outside 
the program . It’s this last feature that comes 
in handy when writing error checking fiinc- 
tions. 

Clean Exits 

AutoLISP contains a user-definaMe vari- 
able called *Error* Normally if s set to nil 
(empty), and in that case, any error (or 
CRTL-C) causes code to scroll as the pro- 
gram ends (the code is supposed to be for 
error tracing, though it rarely sheds a whole 
lot (rf li^t). However, you can define *Er- 
ror*foranysortdexit you like. 

Listing 4 contains a menu item that 
sets polylines to zero width, useful if you 
ever have to simplify a complex drawing 
(for making slides, for instance). The 
*Error* function receives input from 
AutoCAD via the variable “msg” and 
prints it (“Function cancelled” will re- 
sult from a CRTL-C, for example). It 
then makes an exit. In the second part of 
the program, “wid” uses the Pedit com- 
mand to reset the selected polylines. The 
function will loop until cancelled by a 
CRTL-C or a Return. 

Really Clean Exits 

Many LISP programs set certain variaWes 
before starting work. For example, if Auto- 
C AD’s Thickness is set to non-zero and the 
LISP program has to draw some temporary 
marker lines or arcs, thescreen will lo^abit 
Itysterical asthe huge marker hnesaredrawn 
and erased. Therefore, LISP sets the thick- 
ness to zero, and may wdl set Osnap and 
othersto someparticular value as well 

The problem here is that if you just 

Listings appears on page 
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; Hidearc.Lsp draws 3Dfaces inside an arc, bounded by the arc 
; and a line across its endpoints (chord). Used for hiding filleted 
; comers, etc. (c)1 991 , Bill Markwick 

(defun newerr (er) ; new error handler forclean exits 
(if ( / = er“Function cancelled”) 

(princ (strcat “\ nError: ” er)) 

) 

(setq* error* olderr) ; restore* error* handler 
(setvar“osmode” osm) ; and restore previous variables 
(setvar “thickness” thk) ; before exiting 
(setvar“highlight” hit) 

(princ) 

) 

; main program 

(defun c;hidearc (/ pti pt2 pt3 pt4 osm hit thk a b c d ef g h) 

(setq olderr* error** error* newerr) ; readiesnewerrorhandler 

(setq osm (getvar “osmode” )) ; saves osnap setting 

(setq hit (getvar“highlight”)) ; saves highlight setting 

(setqthk (getvar“thickness”)) ; saves thickness setting 

(setvar “thickness” 0) ; sets zero thickness 

(setvar“osmode” 3) ; sets osnap to End/Mid 

(setq pti (getpoint “\ nPickone end of the arc: ”)) ; arc end 

(setq pt2 (getpoint “\ nPickapoint near its middle: ”)) ; arc mid 

(setq pt3 (getpoint “\ nPick its other end : ”)) ; arc other end 

(command“arc” pti pt2pt3) ;drawnewarcontopofold 

(command “line” pti pt3“”) ; line from arc end to arc end 

(setq pt4 (polar pti (anglepti pt3)(/(distancept1 pt3)2)));linemidpt. 

(setq g (ssget pt2)) ; puts arc in selection set 

(setq h (ssget pt4)) ; puts line in selection set 

(command “ Rulesurf” pt2 pti ) ; d raw mesh 

(command “explode" pti ) ; explode mesh to 3Dfaces 

(setq a (ssget “c” pti pt3)) ; selection set 

(setq b (sslength a)) ; number of 3Dfaces 

(setq index 0) 

(repeat b ; bop for each 3dface 

(setq e (entget (ssname aindex))) ; get entity list 

(setq index (1+ index)) 

(if ( =“3DFACE” (cdrc)) ; workwith3dfacesonly 
(progn 

(setq d (assoc 70 e)) 

(setq f (subst ’(70 . 1 5) d e)) ; change 70to invisible (1 5) 

(entmod f) ; write changes to drawing database 
(prompt “\ nC hanging to invisibte 3Dfaces.”) 

); end Then section 
); end if statement 
) ; end loop 

(command “erase” g “”) ; erases arc 
(command “erase” h“”) ; erases line 
(setvar“osmode” osm) ; resetsosnapto previous 
(setvar" highlight” hit) ; resets highlight to previous 
(setvar “thickness” thk) ; resets thickness to previous 
(command “redraw”) ; cleans up drawing 
):end 


Listings. A program to draw SDfaces inside an arc, illustratingfairly comprehensive 
errortrapping, especially resettingofvariables after an interruption. 

IcadI 


cancel the operation in the middle with a 
CRTL-C, the program bails out and 
leaves a mess behind. Using a modified 
♦Error* function^ you can get LISP to 
politely reset all the original values be- 
fore exiting. 

Listing 5 contains a fairly ambitious 
program with comprehensive error han- 
dling. Its purpose is to draw invisible 
3D faces nesting into an arc, allowing you 
to easily match curves and rectangles in 
3D work. If you don’t need this function, 
just take what you want from the error 
handling statements and adapt them to 
your program. 

First, the program defines its own 
error handler (“Newerr”). Later in the 
listing, Newerr and *Error* are 
swapped. Next, three variables are saved 
so they can be returned to their original 
values. Next comes the main program, 
with new names provided for the ♦Er- 
ror* handler (the idea here is to prevent 
♦Error* from sitting in AutoCAD with 
the program’s old values — after exiting, 
♦Error* is reset to normal). Next, the 
variables are set to suit the program, and 
reset on exiting (either normal exit or 
termination). 

One thing is missing from the error 
handling: there is no erase function to 
remove anything drawn before an abort. 
However, once the drawing starts, 
CRTL-C won’t interrupt it until it’s fin- 
ished. In other programs where you have 
a chance to insert a CRTL-C, you might 
want to put some Erase statements into 
the Newerr section of the program. 

Finally... 

I know r ve cover ed a whole lot of ground in a 
short article,and r>eprobablyleftallsorts rf 
questions unanswer^, particularly with re- 
gard to the odd syntax of AutoLBP. How- 
ever, there should be enough basics to let you 
add bulletpioofing to short programs, at 
least Happy CADDing. 
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Automated learning of AutoCAD 

BYCOURTNEY7HOMPSON 


F or many AutoCAD learning is a 
nightmare. So much hasbeen put into 
it over the years, that learning it today 
defmately requires training. Private in- 
struction may be prohibitive for indi- 
viduals. A college class maybe stretched 
out over too long a period or at inconvi- 
enient times. Ah, but there is a better 
way. Introducing AutoTEACH 1 by 
Compu-CAD Technologies. It is distrib- 
uted by Datawizof Bradford, ON with a 
suggested retail investment of $595.00 
Canadian funds. 

AutoTEACH 1 is a disk based 
learning system for AutoCAD (DOS or 
386 versions) release 10 or later. Its ad- 
vantage over learning from a book or 
listening to an instructor, is that 
AutoTEACH is used ’within’ Auto- 
CAD, while providing an controlled en- 
vironment. It should be noted that 
AutoTEACH requires that you have 
your AutoCAD installed on your ma- 
chine since AutoTEACH works ’within’ 
the AutoCAD to create a live educa- 
tional medium. 

TAKING OFF THE WRAPHNG 

My first impression was - neat! It wasn’t big 
and bulky lodcing like most other software 
packages that we’re used to sedng off the 
shdf. The AutoTEACH package that we 
reckved consisted of: a disk,a thin (20page) 
manual , and a notepad. The low useof paper 
would make any environmentalist feel more 
atease. 

Installing AutoTEACH isclear and 
to the point. The one page installation 


proceedure was well done. A note how- 
ever, the e^qplaination of some ’basic’ 
terms or phrases such as ’boot’, or avoid- 
ing such terms altogether (by saying; 
“Turn your computer off, then on again 
to let the changes take effect.”). 

To start AutoTEACH is simply a 
matter of going into the ATE ACH 1 sub- 
directory (created during the install) 
and type: ATE ACH and press enter. 

WHAT GREETS YOU? 

The manual suggests these points for using 
AutoTEACH dffectivdy: 1) Start at the 
beginning and work successively through 
the lessons. 2) Take notes (knew that note- 
pad was included for a reason). 3) Redo a 
lesson if AutoTEACH suggests that you do 
and4)Don’trush. 

The main menu screen allows one to 
select either one of eight lessons, to go to 
the next successive lessioh or the end the 
program. One of the first questions you 
are asked in lesson one is: Do you want 
the sound on or off? If you are not a ’Get 
Smart’ or ’Don Ho’ fan leave it off. The 
guys at Compu-CAD obviously have a 
sense of humor. This makes the learning 
process more inviting. For those who 
aren’t music fans, this stunt is offered in 
lesson one only. 

At the outset of each lesson, there is 
a short introduction outlining the objec- 
tives of the lesson. To help the learning 
process, a combination of live demos, on 
screen lectures sessions and periodic 
quizzies are interspersed with hands-on 
exercises. At the end of the lesson there 


is a longer quiz to test you retention. 
The quizes help force you to think 
about and recall what you have just 
learned (that note pad does come in 
handyfor thispurpose). 

If you think you can just pas- 
sively skip through AutoTEACH, 
guess again. Not only does it quiz 
you, it monitors your response. If are 
quiz score or accuracy rate is 
deemed to be too low, AutoTEACH 
will suggest that you repeat the les- 
son. Starting with the end of lesson 
three, AutoTEACH gives you a 
drawing assignment to put into prac- 
tise what you have learned. 

The main topics covered by 
AutoTEACH 1 are: Lesson 1 - Get- 
ting into ACAD; offers a tour of the 
Main Menu in addition to introduc- 
ing CAD terminology. Lesson 2 - 
Getting Around; shows one how to 
navigate inside AutoCAD using the 
mouse or tablet in addition to learn- 
ing about various areas of the screen. 
Lesson 3 - Setting Up; teaches howto set 
up for drawing. Topics include, setting 
UNITS, GRID, SNAP, LAYERS and 
so on. Lesson 4 - Creating; shows how to 
draw basic elements: LINE, ARC, CIR- 
CLE , SOLID just to name a few. 

Lesson 5 - Changing; introduces ed- 
iting concepts. Lesson 6- Adding Detail; 
shows dimensioning and hatching tech- 
niques. Lesson 7 - Defining Blocks; how 
to create, store and use them. And Les- 
son 8 - I/O; learn here how AutoCAD 
takes in and outputs information with 
various devices. 

TRAPS COMMON ERRORS 

While doing the hands on exercises, 
AutoTEACH ^lits your screen in two: one 
showing the final objective, the other is your 
workspace to try to duplicates what 
AutoTEACH has on the left side of the 
screen. If you are asked to ^ect the EDIT 
menu from the screen menu, AutoTEACH 
won’ t allowyou to pickanything else.Thisisa 
great advantage over learning from a bode 
because the bode won’t catch those type rf 
mistakes, you must figure them out, this 
takesmoretime. 

A BETTER WAY TO LEARN? 

Is this the best w^ to learn AutoCAD? It isa 
great approach but remembering that each 
person responds best to a different method, 
and knowing hew you learn best should 
qualifyyour chdee of an effective training 
method. 

Continued on page 44 
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Viewing drawingsquickly without AutoCAD 

BYCOURTMEYTHOMPSON 


M any of you realize that searching for 
a particular drawing created by 
AutoCAD can become a witch-hunt. 
This is especially true if a file was incor- 
rectly named or filled in the wrong sub- 
directory. The only option the Auto- 
CAD gives you is to call up the file and 
wait for it to come on screen to determine 
if it is the right one or not. If you have 
many large files, kiss about a part of the 
day good-bye hunting for your file. Enter 
AutoVue. 

Auto Vue is a software package that 
allows for the quick viewing, managing, 
printing, and plotting of drawing files 
(with a .DWG extention) created using 
AutoCAD. AutoVue can be invoked 
from within AutoCAD as a shell pro- 
gram or directly from DOS. The Auto- 
Vue screen can be subdivided into up to 
four windows in order to view many files 


simultaneously, thus making file com- 
parison easy. Also, each file can contain 
several viewports. Scanned raster files 
(RLC and NRF) DXF and back-up 
(.BAK) files can be viewed using this 
product. 

USING AUTOVUE 

AutoVue commandscan be used via mouse, 
taWet or keyboard. The software attempts to 
automatic^y recognize the type of digitizer 
(Summagraphics, Calcomp, GTCO, ADI 
digitizer or a mouse) that you have con- 
nected to your input communication port. 
This port is assumed to be the COMl port. 
AutoVue initializes the communication 
port automaticaUyin most cases. In the event 
that it can not (due to a strange configura- 
tion) the MODE program (supplied with 
your DOS) and be used. While testing the 
software we used a Logitech mouse, then a 


Hitachi tablet connected to COM2. 
AutoVue installed without the need for 
specialparameter settings. 

AutoVue supports most graph- 
ics cards either directly or through 
ADI 4.0. The user can force Auto- 
Vue to open the graphics card in a 
specific mode by specifying the ap- 
propriate parameter at the dos 
prompt when starting AutoVue. 
This is one of the rare occasions 
when you would need the manual. 

Most of AutoVue’s functions 
are accessed via ’pull-down’ menus. 
Most of the commands are self-evi- 
dent; ZOOM EXTEXTS, COPY, 
ERASE for example. If there are any 
questions there is both on-line help 
available, as well as the (oh no) man- 
ual. The manual is clear, concise, but 
you will rarely need it unless you have 
a non standard configuration. 

To load a file requires selecting 
the FILE menu heading. When it 
pops down, select READ. A list of 
drawing files appear. Click on the 
required file and AutoVue will show 
it to you on the screen. If the file you 
are looking for is not in the current 
directory, it is just a matter of click- 
ing on the directory option and en- 
tering the proper drive letter and 
subdirectoryname. 

AutoVue can be used as an ef- 
fective front-end to AutoCAD. A 
drawing that is being viewed on the 
screen if desired can be automat- 
ically loaded into AutoCAD by se- 
lecting the ACAD option under the 
FILE menu. This action starts Auto- 
CAD and loads the drawing file that 
was in the active AutoVue screen. This 
would save value time; letting AutoVue 
quickly review drawings until the right 
one is selected, insteat of waiting for 
AutoCAD to load the drawing (which is 
much slower) and then repeating the 
same labourious task if the drawing 
loaded was incorrect, 

OUTPUT & EXTRAS 

There are three printers currently sup- 
ported by AutoVue: Epson, HP-Laser Jet 
Series II, IBM Proprinters and their com- 
patiWes. As fer as plotters are concerned 
many plotters are also supported through 
the HPGL plotting format. A pleasant im- 
provement over previous releases of Auto- 
Vue, p totscan now be scaled . 

Included for a limited time only are 
two useful utilities: AutoRecover and 
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DXFout. AutoRecover is designed to 
piece back together damaged drawing 
files. This can save your bacon on that 
large project that just happens to have 
the most important drawing file go 
strange and give FATAL ERROR mes- 
sages, and it just so happens that you 
don’t have a back-up. DXFout creates 
DXF files from your drawing (.DWG) 
files without one having to enter Auto- 
CAD , call up the drawing and perform a 
DXFOUT function. After the special 
offer it will cost you extra to get these two 
life and time savingprograms. 

There is a ’redline’ option for $195. 
This gives the one viewing the drawing 
the ability to highlight and mark up sec- 
tions that need correction. The redlining 
does not become part of, and therefore 
does not alter the original drawing in any 
way, shape or form. It can be viewed by 
the designer making the corrections and 
then easily be discarded. Thinking 
’green’ a moment, think of all the trees 
that can be saved by doing most of your 
corrections electronically. It also saves 
time that would have been wasted plot- 
ting a drawing for the sole purpose of 
being marked up and later thrown away. 

BENERTS 

The two main ben^t of using AutoVue is 
freedom and ^eed. drawings can be viewed 
on ’aiy ’IBMcompatible with640Kofmem- 
oty and a graphics card. Since it calls up 
.DWG, .BAK, DXF, RLC and JsfRF files, 
these can be compared side-by-side without 
having to ptot or print out each one so that a 
compari son can be made. 

^The speed at which it puts drawing 
files on the screen, makes it a definate 
crowd pleaser for both CAD designers, 
managers and teachers that must review 
several drawings on a regular basis. 

WRAP-UP- 

Since most of us have to use AutoCAD, we 
should have to suffer with it lethargic per- 
formance. At an investment of $295 (sug- 
gested list) it is less than AutoManager’s 
$360 (suggested list), faster and it is a Cana- 
diandevelopedproducLRecommended. 

Distributedby:CimmetrySystems8300Ch. 
Cote-de-Liesse,Suitel02St.Laurent,PQ 
H4riG7Tel:(514) 735-3219Fax:(514) 
735-6440 

Price:$295($490withRedline option) 
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AutoTEACH from page 42 

It is good learning in the controlled 
environment that AutoTEACH pro- 
vides because you have a good idea 
about how well you are doing through- 
out the course. The software allows you 
to use the tool that you will be worldng 
with (namely AutoCAD) right away in a 
controlled step by step approach. This 
instills confidence and helps reduce the 
learning curve. 

THE BENERTS 

Being an educator, both pri\atdy and at the 
coU^e level, AutoTEACH is welcomed. It 
provides basic level of instruction that is 
consistant. It also allows for an educator to 
dther focus more on those havingpioblems 
or on creating and delivering more ad- 
vanced course thus thatingaw^ some of the 
drudgeryrf repeating the STRETCH com- 
mandortheco-ordinatesystemforthe 137th 
time. 

To the student, the main benefit is 
being able to learn at ones owne pace, as 
opposed to a pace (too fast or slow) 
imposed by someone else. It allows for 
the constant evaluation of skills learned 
and is reinforced by the drawing assign- 
ments. The ability to review the material 
as often as needed to obtain a good grasp 
of the material provides for an uninhibi- 
ted learning enviornment. Most of all, 
the fact that the student can see instantly 
what is on the screen instead of trying to 
relate the information from a book re- 
duces the time to digest the subject at 
hand. 

Businesses both large and small can 
save moneybyletting personnel get their 
basic AutoCAD training on 
AutoTEACH. This will help them 
’weed-out’ those with potential at less 
cost. Those who do well can be sent to 
more advanced CAD education via con- 
sultants or colleges knowing that it is a 
more worthwhile investment. 

WRAP-UP 

AutoTEACH 1 is the first in a series rf 
on-screen tutorials for AutoCAD the 
$595.00 investment considering the benefits 
to be gained and being able to review it as 
needed (at no extracost) iswdl worth it This 
productisrecommend^. 

Distributedby: 

Datawhiz399MapleffweA ve. Bradford, 

ON L3Z 1V8(416) 775-6343 
ListPrice:$595.00 
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The CAD/ CAM system that breaks 

down barriers 



With STRIM 100 your engineers and technicians can combine all their different fields of 

specialist know-how. 

STRIM 100 is the ideal CAD/CAM system that knits together all the different skills shared between 
the various departments of your firm and between customer companies and their subcontractors. 

STRIM 100 is the ideal CAD/CAM system that provides all the functions you need : from design 
through manufacture for both mechanical and plastic parts on a turnkey basis. 

By promoting communication and smooth cooperation, STRIM 100 does away with misunderstan- 
dings and mistakes and improves productivity and quality. 

STRIM 100 breaks down barriers : it accepts 
control all NC machines. 


STRiMlOO 


from other systems with no problem and can 



CISIGRAPH CANADA INC. 

6725 Airport Road, Suite 703 
Mississauga, Ontario L4V 1V2 


Circle No. 31 on Reader Service Card 


Tel. (41 6) 677-01 90 Fax: (41 6) 677-5749 
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Lemmings 

Only you can save the lives of these self-destructive creatures. 


M ost segments of the soft- 
ware market seem to have 
stagnated of late. The most 
interesting new releases are 
incremental upgrades of existing prod- 
ucts. For better or for worse, it seems that 
very few really original products are be- 
ing brought to the business market. 

Not so in the games market. Witness 
Lemmings, a truly bizarre, mind-bend- 
ingly original new release from UK- 
bas^ Psygnosis. There's never been 
anything quite like Lemmings before. 

Lemmings presents a labyrinthine 
world, seen like an ant-farm, in vertical 
cross-section. At the start of each round, 
a trap door opens near the top of the 
screen and commences to disgorge the 
eponymous lemmings — tiny creatures 
with blue bodies and green hair. Left to 
themselves, lemmings do just one thing: 
they walk. They walk off cliffs, into flam- 
ing pits, imder pounding hammers... any- 
where they happen to be pointed. 

It's up to you, the player, to keep the 
little lemmings from cheerfully immolat- 
ing themselves. To save them, you 
choose special abilities from an icon 
menu at the bottom of the screen, then be- 
stow these abilities on individual lem- 
mings by pointing at them. The abilities 
are: climber (climbs obstacles), floater 
(survives long drops), blocker (forces 
other lemmings to him back), builder 
(builds bridges), exploder (used to re- 
move blockers or demolish obstacles), 
and three types of digger, horizontal, ver- 
tical and diagonal. You can assign each 
ability only a limited number of times, 
specified by a numeral above the icon. 

In a typical round, you might first 
have to block the lemmings from dro{>- 
ping into a pit, then dig through and 
dimb over several obstacles, tiien build a 
bridge. Finally, the lemmings reach the 
home gate and escape. Each roimd speci- 
fies a particular number of lemmings to 
be released, and the minimum percent- 
age of these you must get safely home. 
Tliere are four difficulty levels: fun, 
tricky, taxing and mayhem. Higher lev- 
els face you with larger numbers of lem- 


mings, and fewer number of available 
abilities. 

The simplest strategy in Lemmings is 
to use blockers to stall most of the traffic, 
while sending one or two lemmings 
ahead to dig tunnels or build bridges, as 
required. (You can almost never create 
enough floaters to save the entire lem- 
ming population from a precipice, or 
enough climbers to get them over a hill.) 
Once an escape route is prepared, self-de- 
struct the blodcers, and the remaining 
crowd of lemmings obediently troops 
across the screen to the exit. 

Even so, it often takes some fancy 
mouse work, both in establishing the re- 
quired blocking points and in controlling 



the advance guard. Then you get to lev- 
els where you're allowed no blockers, or 
builders, at all...! 

The VGA backgrounds in Lemmings 
are relatively static, but lovingly ren- 
dered. There are all sorts of horrible — 
but elegantly-drawn — ways for Lem- 
mings to snuff it: flaming pits (they 
go wiA a sizzle), watery moats (they 
fi\row their arms up and drown), 
high drops (they spatter into little 
fragments), whirling grinders (simi- 
lar to a drop, but the fragments travel 
farther), and so on. Self-destructed 
lemmings display a countdown over 
their heads, throw ibeir arms up with 
a plaintive squeak nUiiniscent of 
"Mister Bill", and explode into a 
shower of colored dots. 

Fortunately, at the Lemmings' tiny 
screen size none of this looks as gory 
as it sounds. 

Lemmings is copy-protected, re- 
quiring the master disk to reside in 
drive A — so be sure and buy the cor- 


rect-sized disks! Ad Lib support 
is excellent, with sound effects 
and music, each of which can be 
enabled separately. Alas, the ani- 
mation doesn't seem to work 
correctly under Windows; we'd 
have liked to keep a Lemnungs 
session permanently active in 
the backgroimd. 

The biggest potential draw- 
back with Lemnungs is that — 
as with many other "puzzle" 
games — you really only need 
to solve the puzzles once. This 
places the game in marked con- 
trast to sucli notables as Sim- 
City, with its never-ending 
series of challenges, or even 
Tetris, which uses randomness 
to create an infinite variety of 
situations. 

However, Lenunings is entertaining 
enough that one will almost certainly 
wish to replay the various levels many 
times. Further, having foreseen the limi- 
tation, Lemmings' designers have in- 
cluded a huge number of different game 
levels — 30 different challenges at each 
of the four difficulty levels, for a total of 
120 in all. 

Even so, wc would hope that extra 
Lemmings levels — or a sequel — might 
be forthcoming from Psygnosis. We 
think that such follow-ups would have 
gamers flocking to their retailers like... 
well, you know. 


BEAMSCOPE TOP TEN FOR THE PC 

1 . Wing Commander II Origin 

2. Weapons of the Luftwaffe ........ Lucas Film 

3. Gunship 2000 Microprose 

4. Gateway Savage Frontier .......... Electronic Arts 

5. T erminator B ethesda 

6. Might & Magic III ..Electronic Arts 

7. Mega Fortress ..Electronic Arts 

8. Castles Interplay 

9. Wrath of the Demon ..Readysoft 

10. Chuck Yeager's Air Combat ..... Electronics Arts 

BEAMSCOPE TOP 10 FOR NINTENDO 

1. TMNT 2 The Arcade Game 

2. Battletoads Tradeewst 

3. Powerblade Taito 

4. Cyber Stadium: Base Wars Ultra 

5. Bill Elliott's NASCAR ChalangeKonami 

6. Mega Man #3 Capcom 

7. Super Mario #3 Nintendo 

8. High Speed ..Tradewest 

9. Teenage Mutant Ninja Turtles. Ultra 

10. Lone Ranger ..Konami 

Distributed in Canada by Beamscope Canada 
Inc., 35 Ironside Cr., Scarborough, ON M1X 
1G5: Phone: (416) 291-0000; Fax; (416) 

291-5721. 

Lemmings: Psygnosis Ltd, 29 Saint 

Mary’s Court, Brookline, MA 02146; phone 
(617)7331-3553. 



NETWORKING • SOFTWARE APPLICATIONS • BUSINESS SYSTEMS 







YOU SIMPLY CANT AFFOSi fOWSS THIS YEAR’S 
CANADIAN COMPUTER SHOW & CONFERENCE 


> DISCOVER why more resellers attend this 
event than any other computer show in 
Canadal 

> ATTEND the 22nd Canadian Computer Show 
and Conference - Canada’s largest, and North 
America’s oldest, computer show. Join over 
30,000 key decision-makers nationwide from 
business, industry and government who will be 
here to learn how innovative computer techno- 
logy can help them get ahead. 

> CIRCLE these dates on your 
calendar now! October 21 to 24, 
1991, 10 a.m. to 6 p.m., 
\1 A/ Toronto International 
/¥¥ Centre. 


> SEE how the latest computer systems can 
increase your company’s productivity in today’s 
competitive environment. Your competitors 
will be sure to be here! 

> LEARN from top North American experts 
how you can better use today’s computer 
technology to give your company the competi- 
tive edge. Workshops, demonstrations, 
seminars - it’s all here! 

> DISCUSS solutions with over 400 major exhi- 
bitors displaying thousands of the 
most recent products and services. 

See many productivity- 
boosting innovations that 
are introduced here first! W w 


CAN AD I 


For exhibitor information, 
call Bob Poldon or Darryl Bond 
at (416) 252-7791 


INDUSrrRlALTRADE & 
CONSUMER SHOm INC. 


TORONTO INTERNATIONAL CENTRE - OCTOBER 21 TO 24, 1991 


FLUKE AND PHILIPS 


THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 



7 0 SERIES II 


8 New Meters. 8 Old-Fashioned Values. 


Introducing Fluke's 70 Series II, next- 
generation multimeters that meet the 
increasing demands of your job and your 
budget. 

Consider. At the top of the line, the new Fluke 
79 and 29 deliver more high-performance 
features - capacitance, frequency, a fast 63- 
segment bar graph,Lo-0hms range. Smooth- 
ing™ faster ranges - than DMMs costing 
much more. 

At the entry level, the new model 70, Fluke's 
lowest-priced DMM ever, delivers unparalleled 
Fluke quality at a price comparable to "dispos- 
able" meters. 

And in between are all the models that have 
made the 70 Series the most popular DMM 
family in the world - updated, refined and 
delivering even more value than ever. 

Circle No. 1 6 on Reader Service Card 


"BASICS" REDEFINED 

No matter which 70 Series II you choose, you 
get simple, one-handed operation. Fligh 
resolution. And built-in, go anywhere reliability. 

Automatic Touch Flold'® - standard on every 
model - locks the reading on the display and 
signals you with a beep, automatically updating 
for each new measurement without a reset. 
Leaving you free to concentrate on your work, 
not on your meter. 

YOUR BEST CHOICE 

Best of all, every 70 Series II is a Fluke, backed 
by a worldwide service network and an industry- 
leading 3 year warranty. 

So the next time you're in the market for a new 
meter, ask for the one that guarantees old- 
fashioned value. Fluke 70 Series II. For more 
information call the number nearest you for the 
name of your Fluke distributor. 


Fluke 79 Series II & 29 Series II 


$261 


4000 Count Digital Display (9999 in Hz &h(-) 
63 segment Analog Bar Graph 
0.3% Basic DC Voltage Accuracy 
Automatic Touch Hold® 


Diode Test, Audible Continuity Beeper 
Autoranging, Manual Ranging 

Holster with Flex Stand 


Frequency Counter to over 20 kHz 
Capacitance 10 pF to 9999 |jF 
Lo-Ohms Range with Zero Calibration 
Smoothing^** 

700 Hours Battery Life (alkaline) 

3 year Warranty 


79/77/75/73/70 for measurements to 4800 V-A. 

29/23/21 for higher energy measurements. 

Suggested Canadian list prices for Fluke 70 Series II meters 
range from $79 to $261 . All taxes extra. 


FLUKE ELECTRONICS CANADA INC. 

Mississauga Ontario, Tel: (416) 890-7600 Fax: (416) 890-6866 
Ottawa Ontario.Tel: (613) 723-9453 Fax: (613) 723-9458 
Dorval Quebec, Tel: (514) 685-0022 Fax: (514) 685-0039 
Calgary Alberta,Tel: (403) 291-5215 Fax: (403) 291-5219 
Burnaby. B.C.Tel: (604) 439-9004 Fax: (604) 439-1058 
© 1991 . All rights reserved. Ad no. 001 1 1 




